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Victor Telegraph Instruments. 

The Victor Sounder shown on this page is 
a new and improved instrument manufac- 
tured by E. S. Greeley & Co., of this city. 
In this sounder the awkward trunnions are 
eliminated, and several substantial improve- 
ments made in other respects. The distance 
from the axis to the magnetic centers or cores 
is reduced over one-half, thus keeping the 
armature within a more restricted space and 
an intensely magnetic field, which compen- 
sates in large gain of power over what may 
be lost by shortening of leverage. This, 
together with the Victor bearing, which in 
this instrument while attaining maximum 
strength gives to the lever a very delicate 
axis, which enables as much work to be 
done, the builders state, with the Victor 
sounder on one cell of battery as can be ac- 
complished on the old style trunnion sounder 
with double the amount. The hard rubber 
magnet covers rest directly upon the base, 
concealing and protecting the terminal wires, 
and obviating all recesses where dirt is likely 
to lodge. A clear, agate note is obtained by 
this sounder, and singing and humming 
avoided. We illustrate ‘also the Victor re- 
peating sounder used in quadruplex sets. 
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Domestic Electric Lighting.* 
By W. H. Preece, F.R.S. 

Electric lighting, on some distributive plan 
like that of gas, is still an event of the 
future, in England. Other countries (nota- 
bly the United States), Germany, Austria, 
Italy, Belgium, etc., are ahead of us; but in 
the electrical illumination of our homes— 
the traditional cistle of the Englishman— 
we are in advance of all other countries. 
The number of private residences now 
lighted by electricity is very considerable. 
The way in which men of wealth have con- 
stituted themselves in'o amateur electricians 
is very characteristic of this country. 
is something about electricity, in all its prac- 
tical applications, that renders it captivating. 
Its marvels excite the imagination, its powers 
astonish the mind, its ready adaptability en- 
courages invention, 
favors its employment for many purposes 
where mechanical appliances would, in many 
cases be more suitable. Hence, men of 
means and of leisure have made its study a 
hobby. There is no purpose to which wealth 
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can be applied mere beneficial or praise- | 
worthy than that of aiding the thrashing out | of energy, which has to pass through various 


of problems whose successul results lead to | 
the greatcr comfort and happiness of the | 


many. Pure air in our lungs means health 
in our bodies and energy in our minds. 
The success of domestic electric lighting is 
a great sanitary question, and its solution has 
a much greater significance than mere com- 
mercial rewards. Municipal authorities ex- 
pend fabulous sums in preventing the con- 
tamination of our water, but no local power 
has yet attempted to remove the poison from 
the air we necessarily breath with our present 
mode of artificial illumination. Electric 
lighting dees not do this, but it stops the 
supply of the vitiating gases. 

Now, the progress of electric lighting in 
this country has been very seriously checked 
by the inordinate mania for speculation that 


* Paper read at the Society of Arts, March 24, 1886. 








characterized the year 1882, and the terrible 
losses that ensued therefrom ; but there has 
heen a quiet, steady progress made, that has 
not been checked by restrictive Acts of 
Parliament, and has not been deterred by 
misapplied capital. I want to chronicle what 
has been done, and how it has been done. 
The pioneers of domestic electric lighting in 
England have been Sir William Thomson, 
Sir William Armstrong, Mr. Coope, Mr. 
Sellon, and Mr. Charles Moseley. Sir William 
Thomson used a gas engine, and worked his 
lamps direct from the dynamo, not only 
lighting his house, but his class room and 
laboratory in the University of Glasgow ; 
Sir William Armstrong obtained his power 
from a waterfall in his grounds ; Mr. Coope 
used a steam engine; and Mr. Sellon and 
Mr. Moseley relied on secondary batteries, 
obtaining their power from a gas engine. 
Their good example has been very largely 
followed, and there are now a great many 
private houses in all parts of the country 
thoroughly and efficiently lighted. In fact, 
electric lighting is becoming a fashion, and 
the only fear for its ultimate general success 
is its falling into the hands of the inex- 
perienced and ignorant—one chief cause of 
its check in the past. I have not known a 








exact, called the watt. The wattis the work 
done in one second by an ampere flowing 
through an ohm, and having, therefore, an 
electric pressure of one volt. 
of amperes multiplied by the number of 
volts gives the number of watts. A watt is 
equal to .7373 foot pound per second, and 
there are 746 watts in one horse-power. I 
am in hopes that the present horse-power 
will become a thing of the past, and that all 
engineers will measure power in watts, on 
the decimal system. A kilowatt is not such 
a euphonious name, but it is a truer and 
more scientific term than horse power, An 
engine giving off 10 horse-power develops 
therefrom 7,460 watts. Now, an average 
glow lamp, well incandesced, gives one 
candle-power light for each three watts ex- 
pended in it, and, therefore, a 20 candle- 
power lamp absorbs 60 watts, and a 10 
candle-power lamp 20 watts. Hence, 10 
horse-power, if all utilized in the lamps, will 
maintain 124 20 candle-power lamps, or 248 
10 candle-power lamps in full incandescence. 
Thus, if we know the watts to be expended 
in the lamps, it is very easy to calculate the 
power required to maintain them alight. It 
is customary to allow eight 60 watt or six- 
teen 30 watt lamps per horse-power, so as to 
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has been undertaken by experienced men. 

There have been many disappointments where 
‘* Fools rush in where angels fear to tread.” 
Electric lighting means the utilization for 

illuminating purposes of a certain amount 


stages and forms, from its dormant condition 
in coal and water to its active condition in a 
lamp. I propose to discuss the question in 
each stage. 

THE MOTOR. 


Steam, gas and water have been used as 
agents for the production or power, but 
petroleum has not yet had a trial in England, 
and wind is too uncertain to be relied upon. 
Water is the most economical when it has not 
to be paid for, gas the most convenient, but 
steam is the most reliable. Electric lighting 
by incandescence absorbs much power. 
Power is the rate of doing work or of 
expending energy. Mechanical engineers 
measure this rate of doing work by referring 
to an arbitrary and erroneous standard called 
the horse-power ; but electricians have intro- 
duced a new standard, more scientific and 
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give a fair margin for loss in conversion and 
transmission. 

A simple, effective, safe, domestic steam 
motor has yet to be introduced. Hathorn, 
Davey and Co, of Leeds, exhibited at the 
Inventions Exhibition the best that has yet 
been made, but it has the disadvan'age of 
requiring a large supply of water to con- 
dense the steam. It is a vacuum engine 
working at atmospheric pressure, and is, 
therefore, free from explosion. The various 
high-speed engines that have recently been 
introduced by Peter Brotherhood, Willans & 
Robinson, Fielding & Platt, Beauchamp 
Towers, etc., require higher technical skill 
than is usually to be found among the do- 
mestics of an ordinary household, and the 
difficulty of comprehending, examining, and 
repairing them stands in the way of their 
use. A simple single or double acting steam 
engine of small horse-power, that shall be 
economical in working and not liable to 
break down, easy of repair, that shall work 
with great regularity of speed, and be easily 
governed, and that does not require a skilled 
engineer to attend to it, is a great desidera- 
tum. The Society of Arts have under con- 
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sideration a se, so cuban successful 
in the agricultural world, and pursued for 
many years by the Royal Agricultural So- 
ciety, of offering prizes for the best engines 
designed to fill the special purpose of pro- 
viding power for electric lighting purposes. 
The points of merit that are considered to be 
of the greatest importance are : 

a. Regulation of speed. 

b. Power of automatically varying speed 
to suit variation of load. 

c. Noiselessness. 

d. Cheapness. 

The competition is intended to embrace all 
classes of engines—steam, gas, petroleum, 
etc. The gas engine seems best adapted to 
supply this want. Gas is already in use in 
most establishments within reach of gas 
works, and it seems far more natural to 
utilize the energy stored up in gas to gener- 
ate power, than to poison the atmosphere we 
breathe, deteriorate our valuables, and dirty 
our walls by burning it in air for illuminating 
purposes, especially as we get more light by 
doing so. Twenty-five cubic feet of gas will 
give us 1 horse-power, or eight 20 candle- 
power glow lamps, or 160 candle-power in 
all; but five 5-ft. burners will give only 75 
candles when burnt in air in ordinary burners. 
Gas engines ‘are within the intelligence of 
butlers, gardeners, and coachmen ; they are 
always ready for work; they attain their 
maximum efticiency at once; they can be 
stopped ina moment. They are not noise- 
less, though they are advertised to be so, 
and they are rather wayward. Some of 
them develop tempers of their own, and they 
occasionally cause angry expressions, but 
their efficiency is remarkable ; and in spite 
of an oppressive monopoly, nearly as bad as 
that ofthe telephone, they are rapidly coming 
into favor, and when the present patent ex- 
pires, they will doubtless receive very great 
improvement, and much greater development. 

In England, the opportunities of using 
water power are few and far bet ween. 
Small powers are easily obtained, but from 
10 to 15 horse-power requires a considerable 
quantity of water, or a higher fall than is 
usually attainable in any but hilly countries. 
The power of the tide, or that of a flowing 
river, is very small when utilized within the 
limits of ordinary people. The whole flow 
of the Thames through London Bridge 
would maintain only 800 lamps alight. In 
Scotland, however, the case is different. 
There several persons have utilized the water 
stored up in lakes. Sir John Fowler has 
lighted his Highland home by using three 
turbines of 12 horse-power, which, night 
and day, work dynamos. 5-in. pipe from 
an artificial lake gives a head of 310 ft. 
Many wonder why the wiad is never used, 
but, apart from its uncertainty and untrelia- 
bility, there is the fact that the power de- 
veloped by the best windmills is, on the 
average, but very small. They are so unre. 
liable that the proprietors of most windmills 
keep a steam engine as a stand by. The 
windmills so largely used in America and 
Holland for irrigation purposes exert but a 
fraction of a horse-power, and it requires a 
very wide expanse of sails to obtain, even in 
high winds, sufficient power to light a 
country house. 

THE DYNAMO, 

The relief which the practical world re- 

ceives from the removal of the burden of a 
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monopoly is well illustrated by the advances 
made in dynamos. The expiry of the 
Gramme patent was the signal for energy 
everywhere. Not only has the construction 
of the instrument been vastly improved 
mechanically, but its output has been trebled, 
and its price reduced to one-third ; so that 
the dynamos of to-day are nine times better 
than they were during the existence of tie 
patent. Weare chiefly indebted to Elwell 
and Parker, of Wolverhampton, for leading 
the way. Hefner Altencck first struck out 
anew path. Science has converted a crude 
instrument into the most perfect converter of 
energy that exists. Commercial enterprise 
has brought it within the reach of all. I 
have for the past two years been converting 
2 horse-power into electrical energy with an 
E]well-Parker dynamo that cost £30. 

The improvements that have been effected 
are due chiefly to the more intimate knowl- 
edge that experience and study have given 
us of the theory of the machine. Better 
shaped magnets, more in‘ense fields, more 
accurate proporiion of parts, better copper 
and better iron, improved ventilation, have 
trebled the energy given out by each pound 
of copper wound on the armature. The 
intensity of the field has been increased five 
times; machines are far less troublesome ; 
faults have become less frequent ; armatures 
do not burst up so often; sparking at the 
brushes is less evident ; commutators do not 
cut so much ; heating of the coils is a thing 
of the past ; and the ill effects of self-induc- 
tion are being eliminated. The forms of 
dynamos are being whittled down to two or 
three recognized shapes ; but as long as the 
spirit of rivalry is stirred up by competition 
apd emulation, so long shall we have some 
manufacturer who will make a change for 
the sake of a change, and whe will adverti-e 
his wares as the best in the world. Suffice 
it is to say, that for us users little remains to 
be desired in the quality and price of the 
dynamos. The output may be increased, 
and the speed may be reduced, but we cannot 
gild refined gold nor paint the lily. 

The efficiency of a dynamo is the ratio of 
the energy given out in the external circuit 
to the energy supplied by the engine, and 
this in most modern dynamos exceeds 80 per 
cent. The output of a dynamo is measured 
by the number of watts it delivers, and this 
becomes a very convenient measure and indi- 
cation of its capacity. Dynamos are now 
indicated in kilowatts (or “ units,” as some 
call them), and when we are told that such 
and such dynamo is a 12-unit or a 12-kilo- 
watt dynamo, we know it can deliver 120 
amperes at 100 volts, or 150 amperes at 80 
volts, or 200 amperes at 60 volts, according 
to its requirements. This also enables us at 
once to determine the horse-power required 
to drive the dynamo. Twelve kilowatts 
means 16 horse-power, add one-fourth to 
allow for loss and waste, and we get 20 
horse-power. Dynamos usually indicate the 
E.M.F. they work at when driven at a cer- 
tain speed, and they have, or ought to have, 
the proper number of revolutions per minute 
engraved or painted upon them. If makers 
would only supply with their dynamos their 
characteristie diagrams we should have all 
the information the user wants. Dynamos 
are classified into shunt, seri+s, or compound 
wound, according to the work they have to 
do. The former are almost exclusively used 
for domestic purposes, for reasons which 
will presently appear. A well-constructed 
dynamo, kept clean and well lubricated, and 
never overworked, should last a lifetime 
without much attention, except to the brushes 
and commutator 
————__ => 





* * Prof. Charles H. Roberts says that ‘‘ to! 
heat a magnet to a red heat has long! 
been known to destroy its magnetism; but 
froma recent experiment of mine with two 
sound magnets that have from want of care 





lost nearly all their magnetism I fully 
restored them, by rubbing a red-hot iron, 
4 inch, over them until it had become quite 
cool. The magnets are better now than 
when new. This experiment was prompted 
in my desire to prove magnetism bears to | 
heat as close a relation as electricity. Thus 
we hope soon to be able to make a clearer 
demonstration,” 





The Price of Life. 
By EDWARD ATKINSON. 


We have become so much accustomed to 
measure the price of things in money that it 
is a little difficult to forget the rates of wages, 
earnings, or profits, and look only at the 
actual results of toil. But reflection will 
show that that for which men and women 
really work is not money, but subsistence. 
The price paid for shelter, food, and cloth- 
ing is the price cf sustaining life. It is 
therefore an urgent problem for millions 
how to get a good subsistence for less money 
than they now spend for a poorone. The 
way for the working classes to improve their 
condition is to produce more or waste less. 
When each one has found out this secret for 
himself, the labor question will be practi- 
cally settled. All there is in it is how to 
answer the all-absorbing question, ‘‘ What is 
the price of life ?” 

The magnitude of this problem to the 
people of the United States appears from the 
fact that 90 per cent. of them trust to their 
daily work for the daily price of their own 
lives and of those who depend upon them. 
In the ‘‘ working classes” in the narrow 
sense of that term, are reckoned laborers, 
servants, mechanics, and factory operatives, 
with whom may be included teachers, clerks, 
salesmen, saleswomen, seamstresses, and the 
like. In the strictly working class may also 
be included 90 per cent. of all the farmers 
who own their own land, but who work 
harder than any of their hired men. To all 
such persons the price of life is the one 
question which is ever before them 

There is a somewhat subtile distinction 
between the cost of life and the price of life 
The cost is the force consumed. In respect 
to each individual, it is the effort which he 
makes, be it great or small. The true cost 
of life is the measure of the actual work per- 
formed by each person in order to secure the 
shelter, food, and clothing which are neces- 
sary, together with the additional comforts 
and luxuries which each person can afford 
to enjoy, including leisure. By ‘‘leisure” 
is meant the control of a part of each day 
free from the urgent necessity of working 
for mere subsistence, It may be that he who 
attains such leisure will adopt the definition 
of this word which is given by the ‘‘old 
Bohemian” in his cookery book. He says 
that ‘‘leisure consists in the diligent and in- 
telligent use of time.” 

In contrast with this broad view, the cost 
of a man’s life to the community, whether 
he be capitalist or laborer, is just what he 
consumes out of the annual product, and no 
more. The price of a man’s life to himself 
is what he pays out of his earnings for his 
necessary consumption. A man can live at 
a very low price to day, and if he be intell1- 
gent, he may earn the price at the cost of 
very little labor, 

To measure the price of life, let us sup- 
pose that a single man in the city of Boston 
puts the question to himself, ‘* At what price 
can I live independently by myself in a| 
small room, or chumming with a companion | 
in a better room?” The answer is that $200 
a year is the price of a very comfortable sub- | 
sis ence. If he can earn $200 for eight or 
six hours a day’s work, he will also live at a 
low cost and enjoy a large modicum of 
leisure 

If the man is really poor, or if he desires 
to save a large part of his earnings, the price 
of his life in money may even be reduced to 
$150 a year. But he must be a very intelli- 
gent man who can live comfortably on that 
sum. He must be rather more capable than 
the average man. It takes a great deal of 
intelligence to get the most comfort for the 
least cost. How is it to be done ? 

I. Shelter. Two young men can find a 
decent room in one of several parts of 
Boston, tolerably furnished, which can be 
hired for $100 a year, or $50 for each, in- 
cluding the care of the room and the modi- 
cum of heat which they will need in winter. 
If they choose to take care of their own | 
room and to buy their own fuel, they can' 
do still better. 

2. Clothing. If the man knows where 
to buy and what to buy, he can purchase a 








full and comfortable supply of clothing, in- 
cluding outer and under garments, hats, 
boots and shoes, overalls and the like, at a 
cost of $45 ; that is to say, within this sum 
may be included one-third part of the wear 
of a best overcoat, of a best pair of shoes, 
and of a best suit of clothes for Sundays 
and holidays ; also a good warm woolen suit 
for every day wear, at a cost of $8.50, to be 
used up in the year, and all other necessary 
articles of good quality. If the man cannot 
afford $45 per year, he may dispense with a 
best overcoat ; and if he be willing to wear 
very durable satinet garments in winter, he 
can save from $5 to $8 on the $45. A very 
warm and durable suit of satinet can be pur- 
chased for $5.50. None of these garments 
will be of the so-called ‘‘slop-shop ” order, 
made at starvation wages by poor sewing 
women. The fabrics will have paid a profit 
to the mill owner ; the making of the gar- 
ments will have been profitable to the 
clothier ; the cutters will have earned $15 to 
$20 per week, and the shirt makers $10 to 
$12 per week. And the sewing of the 
woolen garments will have been done in 
the farm houses of New England, bringing 
to the wives and daughters of the household 
a little money income where it is mos 
needed. 

3 Food. <A very economical kind of life 
is thus far simple and easy. The difficulty 
arises the moment we touch the question of 
food. To the working classes—again using 
this phrase in its narrowest sense—one-half 
the price of life consists in the price paid for 
food. 

From the best information which can be 
obtained, the price of an adequate supply of 
food served in the ordinary way, either in 
boarding houses or in workmen’s families, is 
from 20 cents to 30 cen!s a day for the mere 
cost of the materials. How much is wasted 
in bad cooking after the materials are bought, 
each reider can ima ine for himself, The 
average cost of the materials in the cities of 
the East is not far from 25 cents per day. 
On a larger scale the inmates of the jails of 
Massachusetts are supplied with food in a 
perfectly nutritious and suitable manner, the 
food being of excellent quality, at a cost of 
materials of from 13 cents to 15 cents a day. 

Probably no single man or woman in Bos- 
ton or New York could obtain at any 
restaurant, or at any cheap boarding-house, 
a suitable supply of nourishing food, well 
eooked, at a cost of less than 80 cents or 35 
cents—probably more. In some of the fac- 
tory towns, like Lowell, mill operatives who 
have their rooms elsewhere, but who get 
their meals in the factory boarding-houses, 
are served with good, nutritious meals, three 
times a day, at $1.60 to $2.50 a week, or 
from 28 cents to 35 cents per day. But in 
these cases the houses in which the meals are 
served belong to the factory corporations, 
and yield little or no rent. 

It would therefore seem to be difficult for 
a single man, after having expended $120— 
viz., for rent, $50; clothing, $45; washing, 
$15; and heating, say, $10—to obtain an 
adequate supply of food without coming to 
the ordinary rule of spending as much for 
food as for all the rest of his subsistence, or 
at least $120 to $150. But yet even this 
supply involves a very great waste if the 
daily ration be considered in respect to the 
absolute nutrition required. 

The science of nutrition is now being in- 
vestigated in the most thorough manner, 
especially in Germany, where the utmost 
economy has become necessary in order that 
there may be food enough to go around. 
What are some of the results? Assuming 
that the average expenditure of working 
people is 25 cents a day for food material for 
each adult, it can be conclusively proved 
that a sufficient and appetizing daily bill of 
fare can be served at one-half this cost iu 
Boston to any one who knows what to buy, 
how to buy it, and how to cook it. This 
method would imply to a large extent the 
substitution of the stew pan for the frying 
pan, of oatmeal, farina and the like for pale 
pie and doughnuts, and of good, well-made 
bread, like that which is sold in New York 
by the Howe National Bakery at 3 cents a 
pound, for dyspeptic biscuit served hot. 





The trimmings of the best joints of meat 
are now thrown into a scrap heap, and sold 
in every market at from } to 1 cent. a pound, 
to be rendered into fat. I am assured by a 
market man in our priucipal market here 
thit enough good meat is wasted every day 
from that market to feed 1,000 people or 
more. Of course, when people become intel- 
ligent enough to make a selection from this 
food which is’ now wasted, the price may 
rise in some measure. But when that which 
is now wasted is substituted for sirloin and 
rump steak, the price of the best cuts may be 
reduced. This is the reason why the best 
cuts even of American beef are cheaper in 
London as compared with the prices in New 
York and Boston. The English know how 
to make use of the coarse parts of beef and 
mutton much better than we do. The aver- 
age of the whole beast is higher in price in 
England than it is here. We pay the highest 
price for what we call the best part, and we 
waste the rest, or else it is sold at a small 
price to the keepers of the jails, to be served 
to persons in a form which makes it better 
fvod than three-quarters of the working men 
outside the jails can secure for a much higher 
cost. I have myself purchased this good 
meat, which is now wasted, at 1 cent a 
pound, in parcels of ten pounds, at which 
price the market man said he would select 
any quantity at any time. Adding to this 
ten pints of water, with suitable seasoning, 
I have made a rich and nutrititious bouillon. 
Rejecting the bone and leaving the stewed 
meat in the broth, ten pounds remained of 
very nutritious and appetizing food, at a cost 
not exceeding 1214 cents for the ten pounds 
of food, including the fuel with which it 
was prepared. It was cooked in an air-tight 
Vessel surrounded by hot water. In the 
same vessel—a pine box—in which this 
bouillon was prepared, there was cooked at 
the same time seven pounds of solid beef in 
another vessel and two pints of oatmeal in 
four pints of water, making in all about 
twenty-five pounds of food material thor- 
oughly cooked with 1 cent’s worth of kero- 
sene burned in a hand lamp. 

In a smaller vessel of the same kind, three 
pounds of solid meat can be thoroughly 
cooked in its own juice in one hour and 
a quarter, with } cent’s worth of oil burned 
ina common lamp, which may also serve 
the purpose of lighting the room while the 
cooking is going on. 

The singular merit of this apparatus is 
that a very ample supply of food for a 
large family may be put into the various re- 
ceptacles at night; the lamp may then be 
lighted, and in the morning everything will 
be ready to be served. In this method no 
overcooked food is possible. After the 
chemical changes caused by heat are accom- 
plished, the further effect of the application 
of heut is merely to keep the food hot, or to 
render it more tender if it be tough meat. 
The walls of the vessel being non-con- 
ducting, the food will keep hot for many 
hours after the lamp is extinguished. 

If this apparatus proves as useful in com- 
mon practice as it appears to be in what I 
may call my cooking laboratory, a difficult 
question may perhaps have been solved. 
Given this or some other cheap application 
of fuel to the conversion of food, and it is 
entirely possible to buy an ample and nutri- 
tious ration, in considerable variety, in the 
city of Boston, at not exceeding 7 ceuts a 
day, and to prepare it for use within 8 cents 
a day. 

At 14 cents a day, a day’s rations may cost, 
in round figures, $1 a week, or $52 a year, 
and consist of one-half or three-quarters of 
a pound of good meat, three-quarters to one 
pound of bread, one-half to one pound of 
potatoes or some other vegetable, one-half 
pound of oatmeal, one-half ounce of butier, 
one ounce of sugar, a large bowl of tea 
or coffee with a spoonful of condensed milk 
an orange, an apple, or some dried fruit. 

Add 1 cent’s worth of kerosene oil for 
cooking all but the bread, which must be 
baked elsewhere, and we have food and fuel 
for cooking it at $1 a week. This economy 
is possible in what may be called laboratory 
practice. How long will it take to make it 
common practice? How long will it take to 
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alter the taste of the people from fried 
food and hot biscuit to stewed food and 
sound bread? If this can be done, as it now 
seems possible, the price of a well-condi- 
tioned life in the city of Bostun for food, shel- 
ter, clothing, fuel and laundry may be covered 
by the sum of $172, leaving within the limit 
of $200 a year, $28 for sundries or luxuries. 

Either in this way or by way of combina- 
tions on a more moderate scale, like the 
‘‘commons” table at Harvard College, at a 
less price, the price of life may be brought 
within a very small sum. The waste of 
food appears to require more attention than 
any other economic question that is pre- 
sented to us at the present time, and, as was 
suggested at the outset, the true labor reform 
movement might well consist in teaching the 
workman how to help himself to get a good 
subsistence for less money than he now 
spends fora poor one. The price of food is 
half the price of life, and half the price of 
food is wasted for want of knowledge how 
to buy it and how to cook it. Five cents per 
day saved per capita would come to over 
$1,000,000,000 a year. Do we waste a thou- 
sand million dollars’ worth a year or not? 
This problem was better comprehended by 
our Puritan ancestors than by their descend- 
ants or by our adopted citizens. How to 
get good living out of small resources has be- 


come almost a lost art. 
——-e+—___ 


Electric Railways. 


America seems to lag very much behind 
Europe in the matter of electric railways. 
Indeed, our lighting systems seem to have 
absorbed all our energies; and perhaps the 
most appropriate and lucrative use of dyna- 
mic electricity, its application to locomotion, 
has been overlooked, or been treated in so 
superficial a manner as not to have resulted 
in commercial success. 

Every American supposes himself capable 
of intuitively doing his own engineering, 
regardless of the fact that he may have 
neither experience in any of its various de 
partments nor education in the fundamental 
facts and methods of computation of tech 
nological application of scientific truths. 
lnven‘ors with good ideas regarding elec- 
trical work gravely spin for us complete 
systems for electrical railways, drawing only 
on their intuitions for everything save the 
dyoamos and motors. Do they realize that 
avast number of problems of organization 
and system still remain unsolved upon the 
steam railroads? Do they realize that they 
are not engineers, but only electricians, with 
a vast deal yet to learn in their own field ? 
They do not: they are in possession of one 
good idea; and they recklessly proceed to 
surround their invention with all sorts of 
engineering crudities, thus rendering their 
chances of success almost nothing. 

Germany has been more fortunate in hav- 
ing its first electric railway underiaken by 
Siemens & Halske This firm brought to 
bear upon the probiem the profound re- 
searches and the engineering education of i's 
staff, and, acting in the cautious and thorough 
manner resulting from its wide experience 
in many fields of engineering, has been suc- 
cessful. In the exhibition of Berlin, 1879, 
they established a circular railway of 350 
meters length, one meter gauge, and, plac- 
ing a three horse-power metor in a car 
capable of carrying thirty people, transported 
passengers at a rate of fifteen to twenty miles 
per hour, The current was taken along one 
rail, and by an insulated tire was conveyed 
to the positive pole of the motor, and thence 
to the other rail, by which it returned to 
the generating dynumo. No special care was 
taken to insulate the rails, which were placed 
high above the ground on wooden ties. 
The current was of low electromotive force, 
and therefore did not require special means 
for insulation, This road was exhibited in 
Dusseldorf and Brussels, and finally in Lon- 
don in 1881, 

The success of this experimental plant was 
uniformly so great as te make Messrs. 
Siemens & Halske desirous of building an 





William would not permit *‘ The Linden” to 
be marred by being crossed at one point, 
and because the citizens objected to having 
people looking into their second-story window 

The carefully made estimates of this road 
may be of interest as showing the minimum 
of cost of good work, upon the authority of 
engineers thoroughly conversant with their 
profession. 

ELEVATED RAILWAY IN BERLIN, ONE METRE GAUGE, 
644 MILES LONG, WITH SEPARATE MOTOR FOR EACH 
CAR. 

Railway structure and ten stations......... $305,000 

Ten carriages, seating fifteen persons each. 15,750 

Steam engine, boilers and dynamos......... 


EL cs oik's ah awauaits ce ous oes +osespenenee 5,925 

DC hcclatirerrnnsc: accanesasesroseceecowe 22,500 

ST cia in’ “Soeur sknckvieresanrwente 3,575 
$362,500 

Current Expenses. 

dake Sion ere can tuieteinestoond wee $10,950 

diene hinestee+ssadsteieeneseows 5,550 

I I ees cin iconscvecen sees 250 

a en re 400 $17,150 


Depreciation and repairs :— 

Three per cent. on $312,500.......... $9,375 

Sixteen per cent. on $25,000... ...... 13,375 
18,875 

$49,400 

It was proposed to run two hundred trips 
each day at a fare of two cents per mile, and 
would have proved a paying investment had 
it obtained the eouivalent of six passengers 
for a whole trip for each car. 

Failing in this, Messrs. Siemens & Halske 
obtained a charter for a surface electric railway 
from the Berlin military academy to Lichter- 
felde, a distance of a mile and a-half, which 
was opened in May, 1881. This road was 
constructed upon the ground after the man- 
ner of ordinary roads, save that a bowed fish- 





Interest on capital ($377,500) at 5 per cent.... 








and Bush mills electric railway, six miles 
long, has used a third rail so placed as to be 
free from dirt, and has been in successful 
operation for several years. Besides the 
Portrush Railway, there are now in success- 
ful operation electric railways at Brighton 
and Blackpvol. Dupuy, at Lisieux, France, 
has arranged a locomotive fur use in the 
bleaching fields of a bleaching works. The 
power is carried in Faure accumulators on 
the locomotive. Recently we have the ex- 
periments upon the Reckenzaun secondary 
battery tram-car at the Antwerp exhibition, 
which proved itself the superior, in many 
ways, of the steam and compressed-air 
motors entered in competition with it. When 
we compare the indicated power of the en- 
gine charging the secondary batteries with 
the power developed in moving the car, we 
find an efliciency of from thirty to forty per 
cent. in this case. It is impossible to doubt 
the ultimate success of electric railways 
when built with sufficient knowledge and 
engineering skill to assure their adaptation 
to the purposes which they must subserve. 
The successfal outcome of the work of 
Siemens & Halske prove this beyond a doubt. 
The possibility of attaching a motor to each 
car enables us, with very little loss of space, 
to have each car independent ef any separate 
locomotive, and to utilize the adhesion of all 
the wheels, and load. The counter electro- 
motive force of a dynamo used as a motor, 
being proportional to its speed, renders it to 
acertain extent automatic; so that, being al 
rest, the current passing is the most intense, 
the torsion is a maximum, and the car starts 
with a great pull. If the car slows on an up 
grade, the pull at once increases, and, if it 





Fic. 2—Tae ‘‘ Victor” Repeating SouNDER, WiTH PLAIN POINTS, AS USED 
IN QUADRUPLEX SETS 


plate connected the rails so as to permit 
contraction and expansion. Again, only 
two rails were used, one conveying the cur- 
rent out from the dynamo, and the other 
returning the current to the dynamo. Very 
little resistance was found, owing to the 
large cross-section of the rails used as con- 
ductors, and consequently low potentials 
were found practicable. Very great success 
has attended the running of this road, and it 
has been extended to Tetlow and Potsdam, 
making in all, some eight miles of road in 
successful operation upon ordinary roadbed 
with wooden ties and steel rails. Insulated 
wheel-tires are used to take off the current. 
At Paris the law required flat tram-car 
rails, not projeciing above the street level ; 
and the presence of dirt would have inter- 
ferred with the passage of the electric current 
from the rails to the wheels; so overhead 
copper conductors, and trolleys running 
along the conductors, and connected to the 
car by flexible wires, were used. In the 
mines at Zankerode, Prussia, Messrs. Siemens 
used two overhead rails for conductors, 
as the condition of the track prevented its 
use. A separate motor, weighing a ton and 
a half, drew loads of eight tons at a rate of 
seven or eight miles per hour. In other 
cases, Messrs. Siemens & Halske have found 
it advisable to use a third rail, or separate 


elevated electric railway in Berlin, for which | copper conductor connected with the posi- 


the plans and estimates were made with 
great care, but unfortunately this enterprise 


tive pole of the generating dynamo and have 
counected the negative pole with one or 


Was not carried out, because the Emperor both rails of the roadbed. The Portrush 





goes faster on a down grade, the counter 
electromotive force increases, the intensity 
of the current diminishes, and the demand 
for power upon the generating dynamo and 
engine is reduced. The application of 
power to each car avoids the necessity of an 
extremely heavy locomotive, and allows of a 
great diminution of the weight and strength 
of bridges and viaducts. 

A large number of electric railways have 
been projected in this country, and some 
tried with a moderate degree of success, as 
at Toronto, New Orleans, Baltimore, and 
other places. The experiment which has of 
late attracted the most attention has been the 
substitution of electricity for steam on the 
New York elevated railways. That this ex 
periment has not succeeded as well as could 
be wished is not due to any inapplicability 
of electricity to the purposes of locomotion. 
All that has been attempted in New York 
has been successfully carried out in Germany, 
and a more careful copying of the details and 
methods of Messrs. Siemens & Halske would 
have produced success. The enormous 
traffic on these roads taxes to the utmost the 
carrying capacity of the steam plant, which 
is the result of half a century of study and 
modification of machinery of locomotives 
and cars. The substitution of electric 
motors for steam locomotives will be a 
gradual process, and will progress just in 
proportion to the engineering skill brought 
to bear upon the problem. 

W. D. Marks, 





An Explanation Wanted. 
Editors Electiical Review: 


In recent copies of the electrical papers, 
Messrs. Theo, L. C. Gerry & Co. 48 Broad 
street, New York, have put forth advertise- 
ments and notices of an improved form of 
battery and solution, which they call “‘Am- 
perevolt.” These statements have been of a 
nature calculated to cause confusion to the 
uninitiated. For example, this solution 1s ad- 
vertised to give the highest electromotive 
force and current of any solution now on the 
market, and yet the following figures are 
given : After 65 hours’ constant work on 55 
ohms resistance, the E.M F. of the battery 
was found (?) to be ;35 volt; the ampere cur- 
rent, 1%; ; the internal resistance, ;§5 ohms. 

Curious figures these! They show a sub- 
lime contempt for Ohm’s law. One would 
suppose that they were a misprint, but a cir- 
cular is before me, as I write, which contains 
the same figures. Then are we to understand 
that the battery started off with a higher 
electromotive force and larger current than 
any of the batteries now before the public, 
and, after being closed for 65 hours on the 
comparatively high resistance of 55 ohms, 
the E.M.F fell to ;35 volt and the current to 

if5 ampere? 

It would, indeed, take a brave man to 
attempt electric lighting with a foreknowl- 
edge of these figures. Let us suppose an 
example. I want to light a lamp of 55 
ohms R, and calling for, say, 45 volts, At 
the end of 65 hours, I should be using about 
15,000 cells of battery. It is needless to 
carry this reductio ad absurdum further. 

The above alluded-to circular also contains 
the statement that the solution contuins all 
the desirable qualities of the strongest bi- 
chromate of potash solution, increased by 
about 900 per cent. 

In view of the above quoted figures, this 
statement would lead us to suppose that their 
experience with bichromate of potash solu- 
tions has been singularly unfortunate. 

For the benefit of those who fail to com- 
prehend them, let these gentlemen explain 
in the columns of the Review these state- 
ments and figures, which they have placed 
before the public. ALLAN V. GARRATT. 

Boston, April 6, 1886. 

—-_ 

One of the Chicago dailies, which has had 
much to say of late on the telephone busi- 
ness, and—so its readers have thought— 
always on the Pan-Electric side, and in favor 
of a general smash up of the telephone 
monopoly, had an editorial two or three days 
since which seems to indicate a change of 
heart. As the question is now presented by 
the editor, the monopoly is merely to be 
lifted from one locality and removed to 
another ; or, the old sign removed from over 
the door, and a new bangled gilt sign placed 
in its stead. To state the case something 
after the style of the French novelists: 

The Pan-Electric was a man of straw. The 
man has been nibbled by cattle—scattered 
by the wind of public opinion. He is all 
gone. There is no longer any electricity in 
the pan. 

Behold the sign of the Bell Telephone 
Company for the last time before its de- 
pariure. 

There will be a change when the day which 
cometh comes; yet the old corner will not 
cease to do business. 

The old sign will be repainted, but it will 
still be the old sign. 

A name not longer than that of Bell will 
be substituted upon the same old sign over 
the same old store. 

The new proprietor will do business at the 
old stand, and maintain its well earned repu- 
tation, at the old prices, in the time-honored 
manner. 

And the public—the long-suffering public 
that now rejoices—will swear as before. 

The world moves. The heavens may be 
bright or cloudy, but the telephone monop- 
oly—this is unchangeable. Isit not better, 
then, to permit the bird to remain which has 
already feathered its nest than to furnish 
feathers wherewith to construct a new one? 
Think! 

Let us suffer in silence, and in the dark- 
ness of uncertainty dream happy dreams 
that when the new monopoly comes, if it 
comes, we may be enabled to say, ‘‘ We will 
still buy at the old stand, and be happy.” 
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Mr. Jesse H. Bunnell sailed for Europe 
this week on the Cunard steamer Umbria, 
called there by important business. He 
will be absent on the continent about two 
months, part of which time will be devoted 
to the enjoyment of a well deserved rest 





The discussion over the “air telegraph,” 
of which recent trials have been made with 
much success, is still prominent in telegraph 
and railroad circles, where all imaginable 
claims and prophecies are made for this new 
discovery of the extent and force of induc- 
tion. Yet it can bardly be called a new dis- 
covery, for the first patent (No. 247,127) was 
issued to W. W. Smith, now of Kansas 
City, Mo, on September 13, 1881, nearly 
five years ago. About a year ago, Mr. T. 


D. Lockwood, the electrician and patent ex- 
pert of the American Bell Telephone Com- 
pany, searched the records very carefully, 
and became convinced that the Smith patent 
was the very first in this particular field, 
either in England or the United States. 


But for Representative Ranney the Pan- 
Electric Telephone investigation would not 
bring out alarge number of interesting facts 
He puts a large number of searching ques- 
tions. 





The electricians of the daily press have not 
had anything to say of late concerning the 
Daft motor on the Ninth Avenue Elevated 
Railway. It would seem about time for 
some practical demonstration of the work of 
this motor, considering all that has been 
predicted. 





An important consolidation of Canadian 
telegraph facilities has been effected at 
Montreal. The Canadian Pacific Railway 
has arranged to connect its commercial tele- 
graph system with that of the Baltimore and 
Ohio. This new service will be opened to 
the public about the middle of May, and 
will compete with the Western Union to all 
points. 





United States Senator Howell Edmunds 
Jackson, of Tennessee, has been appointed 
to succeed the late Judge Baxter in the Ohio 
and Tennessee circuit. He will be the judge 
to preside in the Government case against 
the Bell telephone patents. Senator Jackson 


Judiciary Committee of the Senate, and is 
considered a good lawyer. 





The citizens of Cincinnati evidently ap- 


men of their city. Capt. Stone, the general 
manager of the telephone company, 


did record. In his district Mr. E. V. Cherry, 
vice-president and general manager of the 
Standard Electrical Works, succeeds to the 
honors of city father, and will infuse that 
energy and good business judgment into h's 
political office that has had so much to do in 
building up asplendid property in his electri - 
sal one. It would be better for Cincinnati, 
if it selected more mex like Messrs. Cherry 
and Stone to places of responsibility in the 
city government. 

| The Executive Committce of the National 
Electric Light Association will meet at the 
Hotel Dam in this city, on the second Tues- 
day in May. The members of the committee 
are J. F. Morrison, of Baltimore, president of 
the Association ; H. M. Cleveland, of Hart- 


Kansas City, second vice-president ; Chas. 
Cooper, of Brooklyn, treasurer; A. J. De 
Camp, of Philadelphia chairman Executive 
Committee ; Frank lidlon, Boston ; Eugene 
T. Lynch, Jr., Dr. Otto Moses, New York ; 
George S. Bowen, Elgin, Ill.; Joseph A. 


Dayton, Ohio. 





The growth of the electric lighting busi- 
ness of the Mather Electric Company, of 
Hartford, Conn., has convinced them of the 
necessity of establishing a branch office in 
this city, where they have already in success- 
ful operation the extensive plant of H. B. 
Claflin & Co, and others in the city of 
Brooklyn. This company controls the 
patents of Mr. R. H. Mather on arc lighting, 
and the patents of Mr. Perkins on incandes- 
cent lighting, comprising a complete and 
valuable system. Mr. John W. Beane will 
have control of the New York office. In 
this field Mr. Beane has been for several 
years an intelligent and earnest writer and 
student, and will bring to his now more ac- 
tive identification with the work those 





benefit this rapidly extending electrical in- 
terest, and prove the wisdom of the Mather 
| Company in securing one so well equipped 
to represent them in this great and stirring 
city. The Review is pleased to see the 
managers of the Mather Company place on 
their staff such men as Messrs. Beane and 
Pray, for in doing this they recognize those 


and character, and which bring conspicuous 
and honorable success to all branches of 
business. 





has served two terms as judge of the Su-| 
preme Court of his State, is a member of the | 


preciate the sterling worth of the electrical 
ow | 


has | 

: . | 
served as member of the city council for | 
eight years, retiring this spring with a splen- | 


ford, first vice-president ; E. R. Weeks, of | 


Corby, St. Joseph, Mo.; Jno. R. Fletcher, | 


powers and purposes that cannot fail to| 


better elements which go with men of force | 


SALEM WITCHCRAFT REVIVED. 


For some time back, the real estate agents 
and house-owners generally of the township 
of Salem, Mass., have observed a growing 
tendency among tenants at large to locate 
themselves only in the upper stories of 
houses, and for the first time in the history 
of that busy town, or for that matter, any 
other town whether busy or not, the lower 
and presumably more desirable floors of the 
dwelling houses have gone a-begging, whilst 
the upper chambers and offices found a 
ready market, and garrets were snapped up 
| with feverish, almost indecent haste. 
| This absurd and abnormal desire of the 

townspeople for empyreal seclusion, has been 

variouly ascribed to economic, hygienic and 
| philosophic causes, and sanguine hopes were 
| entertained by anxious landJords that the 
| climbing tendency of their tenants was but 
|temporary, and would soon disappear. 
| The staid puritan town of Salem bade fair 
| 


to lift itself into the air and pull a ladder up 
after it, when happily the secret of this 
}absurd tendency of the tenant to live in the 
garret, leaked out. 

It seems that the authorities of the town, 
anxious to clear up the mystery, instituted 
| an official investigation. Many of the class 
| Which showed a disposition to live in the 
jair were examined and _ cross-questioned. 
| There was a curious unanimity amongst all 


that, aside from the rent, and the ordinary 
expenses of housekeeping, it cost seven times 
as much to live on the first floor of an eight 
story house as it did on the eighth floor, seven 
times as much to live on the second floor as 
upon the eighth, six times as much to live on 
third floor as upon the eighth, five times as 
much to live on the fourth floor as upon the 
eighth, and so on down to the second floor, 
| where it cost only half as much as it did to 
live on the first floor. No reason could be 
given for this extraordinary condition of 
| things. 

Curiously enough, it leaked out thatit cost 
|far more to live in the lower floors of an 
oe . . 

}eight or seven, or six, or five story house 
| than it did to live in one of the lower floors 
| of a four story house. Indeed it was shown 
|to cost four times as much to live in the 
| fourth story of an eight story house than it 
| did to live on the same ftioor of a four story 
jhouse. And this regardless of rent or other 
| daily expenses. Here was an anomaly | 
| The matter was looked into very searchingly 
| ‘ : 

| for a long time with no result, when sud- 
| denly someone suggested a comparison of 
gas bills. Happy thought 

We clip the following from a contem- 
porary as showing the result : 

‘*For thirteen years the Asiatic Bank of 
| Salem has paid a tremendous gas bill, and 
|}has never murmured. The reason of its 
| immensity has just been discovered. It is 
| thus : 

“The Eighth regiment headquarters, the 
Merchants’ Bank and Asiatic Bank all oc- 
cupy parts of one building. The two banks 
are on the second floor, and the regiment 
headquarters on the third. Yesterday, 
while taking up the carpet in the regiment's 
hall, it was uiscovered by a gas filter, who was 
making repairs, that the pipe which supplied 
gas for those rooms was connected with that 
of the Merchants’ Bank. Further investiga 
tion proved that these pipes in turn were 
supplied with gas which first passed through 
the meter of the A-iatic Bank. Each room 
was, of course, supplied with a meter, and 
the soldiers had paid for their gas, the 
Merchants’ Bank for what they used and for 
that used by the soldiers’ and the Asiatic 
Bank for that used by all three. The Salem 
|Gas Company is supposed to be in a good 
financial condition, and they will have a 
goodly sum to refund to the two financial in- 
stitutions. ‘lhe other gas consumers in town 
are now asking, Did the gas company know 
of this before the discovery ?” 








It is a fair commentary upon the conduct 
of human affairs that a cruel world passes 
‘over and disregards true merit and long- 
headed enterprise in orderto seek out evil, 
| and in this case there has been only censure 
| for the gas company’s duplicity, with no ap- 
plause for its ingenuity. This is the cruel 
fate which often comes to the deserving. 
| If the butcher found a means of collecting 
pay three times for the same bill every 
month for a term of thirteen years, without 
| once meeting with any obstacle or objection, 
| he would like enough, have so impressed his 





neighbors as to be considered eligible for so 
high an office as that of alderman, and might 
be looked to to bring to this elevated station 
those rare qualities of addition, division and 
silence which deserve as well as command 
success. But just because it is a gas com- 
pany that does this, popular indignation 
knows no limits. 

At times we find gas companies trying to 
prove, as in the case of General Sickles, that 
a family burns quite as much gas in their 
city house when it is locked up and they are 
away in Europe as when they are at home 
and the place is brilliantly illuminated. At 
another time, we find them trying to encour- 
age some innocentto pay a bill already eight 
months old which was twice too large in the 
first instance, besides having already been 
paid once. But now the heighth, the acme 
of ingenuity, has been reached and we are 
carried away with enthusiasm and admira- 
tion. 

Under the Salem Gas Company’s new 
system the family living in the first floor of 
an eight story building in Salem pays for his 
own gas and for that used by those on the 
seven floors above him, those living on the 
second floor pay for their own gas and for 
that of those living on the six floors above 
them, andsoon. The man on the top floor was 
the only human being in the house that had 
reason to be happy. He had the ‘‘ bulge,” 
so to speak, on the gas company. He only 
paid for what he got once, but the gas com- 
pany received pay for it eight times every 
month. Really, since he paid so little for his 
gas, it seems strange the gas company didn’t 
think of hiring his floor and then turning 
the gas on night and day. This would have 
increased the bill down stairs. 
~->e- —— 

BOOK REVIEW. 
INDICATOR PRACTICE AND STEAM ENGINE 

Economy. By Frank F. Hemenway, As- 

sociate Editor American Machinist, Mem. 


American Soc. Mechanical Engineers, etc. 
John Wiley & Sons, New York. 1886. 





It is a fact patent to all familiar with the 
use of steam power that at least fifty percent. 
of the steam plants in operation to-day are run 
in a very perfunctory and uneconomical man- 
ner. But this need not be so when we have 
at hand an instrument so easily understood and 
handled as is the indicator. The great trouble 
is that the subject of the use of indicators 
and the explanation of the diagrams has too 
often been so extremely technical and scien- 
tific as to insure its employment only by the 
highly educated, whilst the men in whose 
hands the operation of steam plants fall, and 
who have not been granted the boon of a col- 
lege education, are too apt to vote the subject 
an impracticable refinement and dism\ss 1t. 

Mr. Hemenway has appreciated these 
points, and at length, with a very simple, 
unaffected style, has launched forth his little 
bark to carry light to the humble toilers in 
this great field. In his own words, he has 
aimed to present the subject comprehen- 
sively enough to enable any engineer to apply 
the indicator to his engine, take the diagram, 
and make all necessary calculations from it. 
His endeavor has been to use no terms except 
such as are generally understood or fully 
explained, and no mathematical demonstra- 
tions are given or are required that involve 
the use of anything but simple arithmetical 
calculations. 

This litile volume commences with a de- 
scription of the indicator, general definitions, 
etc. Then follow careful and detailed ex- 
planations of how to attach the indicator and 
take the diagram. Then follows a chapter 
on reading the card ; heat and the expansion 
of steam are treated upon. Chapter VIII. is 
devoted to computing the horse - power, 
which is followed by chapters on the meas- 
urement of steam exhausted, condensing 
engines and miscellaneous diagrams. The 
author is particularly clear and comprehen- 
sive in the portions of the work devoted to 
the detection of faults in connection with the 
plant, and also in his treatment of the sub- 
ject of engine economy. Diagrams from 
locomotive engines are explained quite at 
length. The work concludes with a number 
of useful tables and a review of the subject 
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of testing engines and boilers, with the best 
methods of obtaining the most satisfactory 
result. The volume is supplied with numer- 
ous well-executed cuts, is of a very con- 
venient size, and printed in good, clear type. 

We predict success for this book; there is 
a need for it, and we heartily commend its 
plain, common-sense style, and clear, crisp 
words of advice. Let the engineer give it a 
careful hearing, and he will be able in a 
great many cases to show a smaller coal bill 
and decreased expenses at the end of the 
year. 

en 
GENERAL WESTERN NEWS. 

The season of the year has arrived when 
every gentleman from Africa, whether bar- 
ber, waiter, coachman or cook, who is out of 
employment ‘‘at de present time, sah,” 
raises a pail and a kalsomine brush, and in- 
vades the sacred precincts of the household, 
*’casioning for a job.” 

There is no worse set of nuisances to the 
wire men than the paint and whitewash fiend, 
whose attacks are as insidious as those of 
rust, whose mischief-making ability is un- 
equalled on earth. They can tear down 
more insulators and brackets and racks, 
tangle up more wires, and cross more differ. 
ent systems and circuits than one could im_ 
agine possible, did not experience verify the 
statement once each twelvemonth. 





For some years there has been a desire on 
the part of the public to see how far it could 
go in defiance of our overhead wire law and 
not be detected. In many portions of the 
city abandoned wires have been appropriated 
for private lines, either experimental or prac- 
tical—sometimes as telegraph, at others as 
telephone wires, either magnetic or me- 
chanical. 

It is easy to see how, where there has always 
been such a multiplicity of wires, a con 
siderable number of these ‘‘ sneaks” might 
for a time remain unmolested. Now, how- 
ever, that the legitimate wires are either 
gathered into cables above or below the 
ground, the unlawful wires are more easily 
found. On the morning of the 9th instant 
there was weeping and wailing and gnashing 
of teeth, resulting from a quite general 
demonstration on these independent wires. 
The parties aggrieved could not well make 
complaint, because of their own unlawful 
position, and as a result nothing more than 
silent indignation, consolation and some 
scolding resulted, 





Mention bas been made in this department 
several times of the bucket shop conundrum. 
On the 8th inst., at five minutes past noon, 
the city tickers of the Commercial and 
Financial News Company struck. The 
operating room called up the Board of Trade 
office, and asked if trade was dull, as they 
had had no quotations for fifteen minutes or 
so. Then there was a rather rapid exchange 
of hot shot between the two ends of the wire, 
when a glimmer of daylight broke upon the 
scene. There were remarks made which 
were punctuated wiih black exclamation and 
interrogation points, blanks and dashes. 
Finally, when the enlightenment was com- 
plete, it was found that a bucket shop, which 
is presided over by an old operator, was re- 
ceiving and appropriating all the markets, 
aad furnishing every other bucket shop in 
Chicago with the stolen reports. The wire 
on which all this mischief was being done 
was found in the B. and O. conduit, but 
it had been ‘‘sneaked” in without the 
consent or knowledge of the B. and O. folks, 
and, of course, against their wish. It has been 
removed, 





Something must soon be done about this 
invading private property with wires. Here 
is the story of one party’s experience, as 
related to the writer ° 

“‘You know where my place is? Well; 
under the sidewalk in front I heard some 
pounding one day, and went down to in- 
vestigate. Two of the worst looking men I 
ever saw outside a penitentiary were taking 
out a huge stone to bring through an electric 
light wire. I stopped them, and sent them 
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no circumstances to let them into that area 
again, and I had a lock put on the door. A 
week afterward I had occasion to go there, 
and biess my spectacles if they hadn't picked 
a hole through on either side of me, fished 
their cable through my premises with a 
hooked wire, and had the lamps running 
over a week before I found out that I was 
burning lights on that same circuit; but my 
loop came down from the roof. 

‘*Well; I caught a telegraph man on my 
house. The health people had ordered a 
ventilator, so 1 put up a wooden shaft three 
stories high, and in less than 24 hours this 
critter had found it and was putting in a 
ticker line down my shaft. 

“IT afterward found a wire which had 
pulled down half a chimney, and there was 
no telegraph, telephone, ticker or district 
company who would own it. As the wire 
was what all these fellows called a ‘dead’ 
wire, I cut it. When the owner came, 
about half an hour afterward, bless me if it 
wasn’t one of my old friends the electric 
light men, who had been bounced for not 
going through my area way, or rather for 
getting caught and stopped, and was now 
working on over-head wires. I expect all 
telegraph men will get to heaven. If they 
can’t climb the wall they'll go under it.” 





A telegram from Ottawa, Ontario, says 
that the government has decided to light the 
Lachine canal by electriclty, If this attempt 
proves a success, it is stated that the Welland 
and other canals will be similarly illuminated. 





The Van Depoele people here have just en- 
tered into a contract with the city authorities 
for the lighting of the new Lake street 
bridge, which is quite nearly completed. 
The Rash street bridge illumination, fur- 
nished by the Thomson. Houston system for 
a year and a half or more, has given such 
excellent satisfaction that the Lake street 
bridge was selected for a similar display. 

A Van Depoele dynamo and six arc lights 
will be placed upon the bridge. One light 
goes over each roadway near the extremes of 
the bridge, and one on either side midway of 
its length. These latter are boxed in with 
red glass so as to form signal lights. As the 
whole, being upon the bridge, turns with it, 
the red lights show danger from the shore 
when the bridge is open, and from the river 
when the bridge is closed. 





The Minneapolis muddle is stull muking 
more or less amusement for lookers on. 
The last move was made in the Hennepin 
County District Court on the third, when the 
Western Unioa was perpetually enjoined 
from interfering with the North American, 
and the latter was given permission to re- 
place its fixtures which had been torn down 
from the Chamber of Commerce a few days 
before. 





The Central Union conundrum is still un. 
answered. Many are guessing, but few dare 
stake money ‘on their prophesies. A lot of 
the instruments have been, and more are to 
be, removed from the Lafayette Exchange. 
One subscriber, Mr. John P. Gagen, has 
sued the company for $400 for refusing him 
an instrument, and a petition is before the 
Council asking that poles and lines be re- 
moved from streets and alleys. Council will 
meet on the 12th, and its action is anxiously 
awaited by all interested. 

At the meeting held here on the 5th, the 
telephone company and the subscribers’ co- 
operative faction, which desired to run the 
Indianapolis Exchange until the U. 8. 
Courts could decide on the legality of the 
obnoxious law, failed to come to any agree- 
ment, and the conference was declared off. 

The instruments are still coming out as 
before. Up to the evening of the 9th 232 
instruments had been removed. The Terre 
Haute and Fort Wayne Exchanges have 
also been struck by the epidemic, and instru- 
ments there, as well as at Lafayette, are being 
removed. 





A meeting of parties interested was an- 
nounced at Indianapolis for Saturday night, 
the 10th, at which the merits and demerits 
of the several—a bushel or so—different so- 
called systems offered as substitutes for the 
Bell were to be canvassed 

The different projects and plans of these 
several systems are more varied than the 
systems themselves, considering that all but 
the mechanical telephones use, either di- 
rectly or indirectly, the Bell principle 

One chap proposes to sell individual in- 
struments to all who wish them, but let 
them form their own little exchange. This 
somehow brings up the old political story of 
a prominent leader who telegraphed back 
through the spiritualists, how on his arrival 
at Sheol he was denied admittance, while a 
a little basket of sulphur and kindling was 
handed slyly through the wickettohim In 
the basket was a memorandum which read: 

‘**Go and build a little [what-you may-call- 
it] of your own.” 

Another wonderful invention is shown, 
which its advocates say has driven the Bell 
Company out of a Southern town, where 
they had about 300 subscribers, and replaced 
this with a better service and a reseau of 500 
patrons at $3 per month, which they propose 
to sell outright to an exchange company, 
who will then rent to the subscribers of the 
local exchange. 

Systems are as plenty to-day in Indiana as 
slivers in a lumber yard, but the outcome is 
not yet. 





Colonel Geo. L. Beetle, representing the 
American Electrical Works, more particu- 
larly the Faraday Cable branch, has been in 
Chicago for several days renewing his ac- 
quaintances, shaking hands with a large list 
of Western friends, The colonel has a popu- 
lar constituency out this way second to none. 





A telephone bull comes from Salt Lake, 
A message was being telephoned to the tele- 
graph office. On being repeated back, what 
had originally been an order for ‘‘ commu- 
tator brushes” was changed into ‘‘common 
paint brushes.” 





Col. 8. G. Lynch, broker, gives the follow- 
ing values of telephone stocks to date : 


I ciskkc sens seessssuvess $365 @ $390 
CRE TIMIOR . 6 c.osescscccces 50@ = 52 
nr re ae eee 6 @ 67 
SOR hasan ces senboue 15@ 18 
ee er ee 253@ 30 
Great Southern, Script, 65 

cents on the dollar. 
ED cas ese neek.04. eseeees 188@ 2 
Rocky Mountain Bell.......... 52@ 54 
Rocky Mountain Bell, Script, 538 

cents on the dollar. 
Ee eee ee 15@ 17 
ee 0@ 7% 
CO 108 @ 110 
Bell of Missoutl.........00cse00d 147@ 151 

Curicaco, April 12, 1886. 
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BOSTON ELECTRICAL NEWS. 

The Board of Aldermen of the city of 
Boston gave hearings Monday, April 5, to 
various parties desiring to head off the 
Cable Railroad Company having designs on 
Beacon street. This street is the only one 
leading out of the city which is not taken up 
by horse-car lines, or rendered almost useless 
to the cycler or driver by stone paving. At 
the meeting referred to, the Cable Company 
asked to have the matter referred to a com- 
mittee. Then in order followed the presi- 
dents of four of Boston’s horse railroads. 
President Hersey represented the South Bos- 
ton Horse Railroad Company; President 
Richards, the Metropolitan ; President Mer- 
rill, the Higland; and President Powers, 
the Middlesex. The petitions were that the 
Board of Aldermen grant them the right to 
use cable or electric motors as motive power 
in place of horses. President Merrill con- 
tended that the Board had no power te grant 


Nevertheless the company has notified its the power. but that on his part the petition 
stockholders a dividend of $1.25 per share| was simply to show the good faith of his 


(5 per cent. per annum) will be paid on the compuny. 


off packing. I gave orders to my help under | 24th of this month. 


It was objected that on account 
of drawbridges a part of the roads could not 


use cables, and that the crowded condition of 
many of the streets, necessitating low rate of 
speed, would be the cause of excessive wear 
on cables, which at best are short-lived and 
exceedingly expensive. It was admitted 
that for the crowded sections of Boston 
many improvements and inventions would 
be needed to make a cable system feasible 
and successful. The streets in the business 
portioas of Boston abound in curves and 
turns to a degree hard to be realized by those 
who have had to do only with cities laid 
out with streets running at right angles. 





An agent for one of the electric lignt 
companies, who has a style and address 
that are the envy of vo‘aries of the race track, 
was recently visiting a certain town, with a 
view of securing the introduction of his sys- 
tem of electric lighting. Among the ques- 
tions relative to the merits of his system, he 
was asked what were the amperes of his 
machine. After hunting over the pockets of 
his coat, and being unable to find the proper 
papers, he said, ‘‘I believe they have them, 
but I don’t know what they cost.” 





An electrician, who was superintending the 
installation of a large electric light plant, was 
asked by one of the persons interested in the 
factory what an ampere was. ‘‘ Oh,” replied 
the knight of the dynamo, ‘‘an ampere is a 
volt.” ‘* But what is a volt?” was the ques- 
tion asked again. ‘‘A volt is an ohm.” 
Whereat the questioner, not wishing to dis- 
play the ohms of his intellect, appeared satis- 
fied, and said no more.” 





In many towns and small cities, where 
there might not be enough demand for elec- 
tric lights to warrant the formation of a local 
company before the probable demands of the 
town might be known, it would appear ad- 
vantageous for some person or company to 
obtain a machine somewhat larger than what 
be needed for their own use, and supply a 
few lights to outside customers. In this way 
the new illuminant could be introduced inex- 
pensively and on a sure-paying business basis. 
he business of electric lighting may be found 
as profitable in small communities as in larger 
cities. 





At the March town meeting at Plymouth, 
Mass , an increased sum of money was ap 
propriated for electric lights. A part of the 
selectmen were under the influence of the gas 
company, and for some time nothing was 
done. When, however, certain parties 
threatened to call a town meeting, that the 
selectmen might be directly ordered to use 
electricity for street lighting, the selectmen 
gave way. 

Boston, Mass., April 13. 

——_+-ee—_—_ 


The Gamewell Fire Alarm Telegraph Com- 
pany, of this city, which has about 200 of 
the leading cities of the United States as its 
patrons, is making a number of important 
changes in its apparatus, by which reliable 
fire alarm systems can be placed in the 
smaller towns at a reasonable expense. This 
is an excellent move on the part of this 
widely-known company. The managers 
have recently secured Mr. Chas. A. Rolfe, 
an experieneed and active man in this line, 
and will soon be prepared to give all the 
smaller cities that much-needed feature—fire 
protection. 

—— — o>>pe ——— 


—— Mr. Edward D. Kendall, of Brooklyn, 
N. Y., has secured a patent on electric insu- 
lation, which consists of the so-called ‘‘ wax- 
tailings”—chicle, sulphur and oil in certain 
proportions. 


—— The Brooklyn Council has agreed to 
contract with the Citizens’ Electric Illumi- 
nating Company (Thomson-Houston system) 
for a large number of additional lights, at 
$182.50 per lamp per annum. 


—— The activity in the electrical world 
seems the most noticeable (outside of paper 
telephone companies) in the field of electric 
lighting. New companies are continually 
reported, and old companies are extending 





and improving their facilties, 
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»*, The District Commis-ioners of Wash- 
ington, D. C., are opposed to granting a 
franchise to the Electric Railway Company 
of that city. 

«*, Dr. Luther C. Rose, of Palmyra, Ohio, 
has invented the ‘‘ Rose long distance tele- 
phone transmitter.” ‘The Doctor places 2,000 
miles as the present Jimit to his transmitter. 

»*, The Telephone Company, of Brazil, 
sends us a copy of the alphabetical list of 
Rio Janeiro subscribers. The directory com- 
prises a pamphlet of 80 pages, and is kindly 
sent us by Mr. W. I. Donshea, Superintende- 
Generale Electricista. 


»*, The Arkansas Telephone Company 
has been organized in that State, with bead- 
quarters at Fort Smith. Its capital stock is 
$15,000, but will probably be increased to 
$30,000. The officers are: Simeon Baer, 
president; Jno. Vaile, treasurer, and Geo. 
Tilles, secretary. 


x", The Taylor Telephone Company has 
been organized in Buffalo, with a capital 
stock of $20,000. The company expects to 
manufacture telephone instruments, the in- 
corporators beng Wm. Taylor, of Michigan, 
and Thos. B. Englehart and James G. Hay- 
maker. 

»*, The telephone inventors are coming to 
the front now in solid phalanx. J. T. 
Guthrie, of Leesburg, Ohio, is among the 
latest to announce himself with an instru- 
ment that is ‘‘ not affected by the weather, 
and is operated by a direct current.” He 
secured his patent during the last month. 


x» The New York insulated Wire Com- 
pany have secured Mr. J. H. Reid, formerly 
with the United States Electric Light Com- 
pany, who will open an office in Chicago 
and represent the wire company in the West. 
Mr. Reid is well known to many readers of 
the Review, and is one of the most active 
and capable men in this branch of the elec- 
trical business. 


«*» A lady standing at the telegraph office 
in the Fifth Avenue Hotel had a little girl of 
ten with her, and told the operator that she 
desired to send a message to Chicago. ‘‘ Well, 
daughter,” she said to the little one who was 
with her, ‘‘what shall I say to papa?” 
‘*Say good-morning, papa,” answered the 
child, whereat her mother answered, ‘° Why, 
no, child; that will not do. It will be night 
before he gets it.” 

«*, Suit was brought by the American 
Bell on 27th March, at Parkersburg, West 
Va., in the United States Circuit Court 
against the Long Telephone Company, for 
infringements against the Bell patents. The 
Long is a concern incorporated under the 
laws of West Virginia. Its office is in Wash- 
ington, D. C., though it puts out no tele- 
phones in the District of Columbia. The 
Long is an offshoot of the Pan-Electric; its 
president and managers were once connected 
with that historic concern, but were kicked 
out, and started up with a transmitter almost 
identical with the one used by the Pan. The 
so-called improvements were invented by a 
man named Long. 

»*, A careful estimate of the recent losses 
to the New England Telephone Company by 
sleet storms the past winter, based upon 
actual figures for January and February, 
and estimating March, will not exceed 
$15,000. It is now apparent that the com- 
pany will earn for the quarter ending March 
31 from 58,000 to 60,000, and a dividend of 
* of 1 per cent. on the 7,000,000 block would 
be 52,500. It is expected the dividend will 
be declared some time in April, Based upon 
the quarter ending March 31 (exclusive of 
sleet storm losses) the earnings for the quarter 
ending June 30 will be $75,000, or at the 
rate of 4.28 per cent. on the issued 7,000,000 
block. 





«*s An ingenious automatic call-box is 
being introduced at the call stations of the 
National Telephone Company, at Bradford 
England, which does away with the necessity 
for employing an attendant. One of the 
ordinary telephone instruments is fixed at 
the call station, which is usually a cabman’s 
shelter or a tradesman's shop, and the auto- 
matic apparatus is fixed at the side of the 
instrument. Upon the person who wishes 
to speak, dropping three penny pieces into 
the box, the weight of the coins moves an 
electric lever, which puts the speaker in 
communication with the exchange. Oncom- 
pletion of the conversation, the exchange 
operator by reversing the current can break 
the connection again, and it requires three 
more pennies to obtain a further hearing. 


«*, The petition filed by Messrs. Ker and 
Sheppard, counsel for the Clay Commercial 
Telephone Company, to have revoked the 
restraining order made by the court in the 
suit of the Bell Telephone Company against 
the defendants, was dismissed by the United 
States Circuit Court at Philadelphia. The 
Clay Company claimed that the order should 
be revoked, and a decision in the case be 
postponed until the suit brought in Ohio by 
the Government to test the validity of the 
Bell patents should reach a decision in keep- 
ing with the decisions of the other Circuit 
Courts, although without passing upon the 
relative merits of the twoinventions. While 
argument was being made, the court stated 
that having heard the final argument in the 
Bell Company’s suit against the Clay Com- 
mercial some time since, it was now ready to 
render a decision. Counsel for the Bell Com- 
pany was requested to prepare a final decree 
in favor of bis client and submit it to the 
court, so that the appeal of the case to the 
Supreme Court of the United States might be 
expedited. 

«*» The telephone business will be stopped 
for nearly a month in Toronto, Ont., on ac- 
count of the fire described in our last issue. 
The injuries received by Arthur Porter, the 
young man who was slugged in the telephone 
office, are mucb more serious than at first 
supposed. Porter was in the office, and 
hearing some one hammering at the safe in 
the operating room, he opened the door, and 
on going in was immediately caught about 
the throat by a heavy man. An accomplice 
then came to the assistance of the first, and 
the two men beat Porter fearfully about the 
head. They tied a handkerchief about his 
head, which it is thought they saturated with 
chloroform, took from him $40 his month’s 
pay, and, after setting fire to the place, left 
him to his fate. Porter was rescued by 
Phillips, mechanical superintendent of the 
Mai’, and did not recover consciousness for a 
long time after. The telephone company’s 
property is damaged to the extent of $20,000 
and the loss of revenue which will follow 
will be about one-fourth as much. 

»*«T he result of the report of the Committee 
on Mercantile Affairs of the Massachusetts 
House, Wednesday, reporting inexpedient 
upon the question of further legislation con- 
cerning the regulation and conduct of tele- 
graph and telephone companies ; also upon 
the order relative to uniform charges for the 
use of telephones and telephone service of 
the American Bell and other telephone com- 
panies, together with leave to withdraw upon 
petitions for the fixing and establishing by 
law of telephone rates charged by companies 
manufacturing, leasing, and selling and 
licensing other companies to use and lease 
telephones; that the American Bell Tele- 
phone Comrzany be prohibited from holding 
more than thirty per cent. of the stock of 
any sub-company in which it does not now 


own more than that proportion; that the 
right of the Bell Telephone Company to hold 
stock in other telephone companies be 
limited, would appear to settle the question 
of legislative interference in the telephone 
business in Massachusetts, for a while, at 
least. It is worthy of note that whatever 
the attempt has been made since the Indiana 
idea received a practical exemplification, the 
legislatures of the States in question have 
postponed action or given leave to withdraw 
on all petitions of this kind. Ohio, New 
Jersey, Maryland and Massachusetts have all 
refused to legislate on the question at the 
present sessions of their legislatures. 





Underground Wires in Massachusetts. 


The committee on mercantile affairs have 
reported a bill providing for the placing of 
wires or lines of telegraph, telephone and 
electric light companies under-ground in the 
cities of the commonwealth of Mass. By 
the terms of the bill the Governor is author- 
ized to appoint a board of three commission- 
ers of under ground wires, at a salary of 
$3,000 each per annum, with expenses, whose 
duty it shall be to cause to be removed all 
overhead wires and put them under-ground 
wherever practicable. All companies placing 
their wires under-ground, will be obliged to 
file a paper with the commissioners showiug 
the location of such wires, and said laying 
shall be done under the approval of the 
board. It shall be the duty of the board to 
investigate all methods proposed by any com- 
pany. If no suitable plan is proposed or in 
use within sixty days after the passage of 
this act, it shall be the duty of said board to 
cause to be devised such a general plan as 
will meet the requirements of this act, aud 
the board sball have full authority to com 
pel all companies operating lines in the cities 
to adopt it. If it is found in any instance 
that it is impracticable to operate under- 
ground wires, the board may grant permits 
to maintain overhead wires, providing such 
a permit does not interfere with the opera- 
tion of the wires elsewhere in said city. It 
shall be the duty of said board to devise the 
way that may be used by any such city for 
the electric wires or lines operated by its 
police, fire or other departments. 

oii 
Honoring a Telephone Manager. 
Editors Electrical Review : 

Mr. Guy Carleton, for the last six years 
in the employ of the New England Tele- 
phone and Telegraph Company, and for the 
last three years as manager of the Springfield, 
Mass., exchange, severed his connection 
with that company April 1, 1886. 

The company loses a faithful and honest 
employe by his departure, and his place will 
be a difficult one to fill. On Friday morning 
Mr. Carleton was called into the operating 
room, and in behalf of the employes was 
presented by F. G. Daboll, superintendent, 
with an elegant seal ring, in appreciation of 
his kindness toward them while manager of 
that exchange. Guy was too much surprised 
to make any speech, but promises to do so 
sometime when he has fully regained his 
senses and there are not quite so many 
around. 

Springfield, Mass., April 6. 








CARBON. 
——— +<+—__ 


Electricity vs. Mules, 


Suit has been commenced in the Superior 
Court, at Denver, Col., by the Denver Elec- 
tric and Cable Railway Company against the 
Denver Cily Railway Company for con- 
demnation proceedings. The Electric Rail- 
way Company wants the right of way to 
cross Fifteenth and Holladay streets and 
also for a crossing 150 feet south of the 
bridge across the Platt river on Fifteenth 
street. The two companies have had num- 
erous legal squabbles and the cases that have 
been on trial in the county court have been 
transferred to the Superior Court. 

——__- ee —__——__ 
An Excellent Conduit Material. 

Fond Husband—‘‘ Well, my dear, what 
are you sobbing about ?” 

Young Wife—‘: Why, that sponge cake I 
sent to the agriculiural fair has just taken 
the first prize. Boo-hoo.” 

Fond Husbard—‘‘ What is there to cry 
about in that? You ought to feel proud, 
my dear, of your knowledge of the culinary 
art.” 

Young Wife—‘‘ But you don’t understand. 
The judges gave it the award as the best 
specimen of concrete sent in.” Boo-hoo. 

ae 

«* In Newark, N. J., there is reported a 
new plan of giving telephone’ service—each 
subscriber paying $40 a year, and by pur- 
chasing one share of stock is permitted to 
call the telephone in his office his own. In- 
formation as to whose telephone will be used 
has not yet been made public. 





An Electric Railroad in Ireland. 

An electric railroad has been in operation 
in the north of Jreland since November 5, 
1883. It starts from the railroad terminus of 
the Northern Counties Railway, at Portrush, 
in the county of Antrim, and runs along the 
magnificent coast road to Brushmills, a dis- 
tance of six miles, ending within a short 
distance of the Giant's Causeway. The total 
length of the way, including the branch 
way, to the barbor of Portrush, and the 
several sidings, is upward of seven miles. 
The road is one continuous series of long in- 
clines. Grades of one in forty-five and one 
in forty are frequent for upward of a mile in 
length, while steeper grades of one in thirty 
exist for shorter distances, the worst grade 
being one in twenty-five. The summit level 
occurs about midway, at an elevation of 
about 160 feet above either terminus, the 
total rise from the depot at Portrush to the 
summit being 203 feet. Some sharp curves 
exist along the line, the worst one having a 
radius of about forty feet. There was some 
doubt in the mind of Sir William Siemens, 
the constructor of the line, whether with the 
arrangements adopted these inclines could 
be worked satisfactorily; but experience has 
proved that they can be, and the car, when 
fully loaded, is drawn up the grades with- 
out difficulty. There are seven “ passing 
places” along the line, where the “ points” 
are set so that the cars traveling in opposite 
directions always take their own sides re- 
spectively. 

At first the power was produced by a 
steam engine at Portrush, giving motion to 
a shunt-wound dynamo of twenty horse- 
power, but arrangements were subsequently 
made to utilize a waterfall of ample power 
on the river Bush, situated 1,600 yards from 
the nearest point of the tramway and six 
and a half miles from Portrush. A fall of 
twenty-six feet head of water is used to 
drive two turbines, each capable of working 
up to fifty-two horse-power. 

A speed of ten miles an hour is readily ob- 
tained. Mr. Traill, the engineer of this road, 
told the Inventors’ Institute last year that, 
after repeated failures, they had at last hit on 
a thoroughly trustworthy plan for getting 
electricity from the conductor. This was by 
means of a steel spring in the form of a 
carriage spring. Two concave stecl springs 
were fastened at the top and rubbed along 
the bottom. His cars had then successfully 
traveled over 31,000 miles, with 100,000 
passengers. The cost of electricity generated 
by water-power a mile distant was one- 
quarter that of steam used on the same 
railroad. 

It is said that the construction of this road 
cost $225,000; that it is paying 12 per cent. 
dividend, and that the working expenses are 
five cents per train mile. An extension of 
six miles is contemplated. 

— 

«*s All the telephones of the Ohio Valley 
Telephone Company in Indiana have been 
taken out, except those on private lines. 





»*« Germanium is the name given to a 
new clement discovered in the mineral argyr- 
odite by Herr Clemens Winkler. This 
mineral was found in a rich silver ore at 
Himmelsfurst, near Freiberg, and the new 
element found in it was only discovered after 
a very longresearch. Itresemdles antimony 
in its properties, but can be distinguished 
from it. Herr Winkler isabout to determine 
its atomic weight in order to see if it fills the 
vacant place between antimony and bismuth 
in the periodic system. 

«*, General Davis of the British army, 
who was a famous insect collector, once 
picked up a wheel bug in the West Indian 
Islands, and received a blow that is said to 
have paralyzed his arm for some time. As 
he shook the insect off, he noticed where it 
had stood on his hand six red marks, the 
impression of its feet. Kirby and Spencer 
also refer to this peculiarity of the insect, 
and other naturalists have received shocks 


from certain of the luminous beetles. Cap- 
tain Blakeney took up an unknown cater- 
pillar, and immediately received such a 
sbock that his entire right side became 
paralyzed, and for « short time he was 
dangerously 111. 
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A Scheme for an Electric Subway 
in Favor. 


POTENCY OF WINE AND CIGARS FURNISHED 
BY MR. JOHNSTON AND A PHILADELPHIA 
SYNDICATE. 


Charles E. Loew, President of the Elec- 
trical Subway Commission, is rapidly recov- 
ering from his recent severe attack of 
pneumonia, and it is now understood that as 
soon as he is able to attend ‘to business a 
meeting of the commission will be called, at 
which the Johnston plan of burying the 
wires will be adopted, and a Philadelphia 
syndicate will assume control of the electrical 
apparatus of this city, as another syndicate 
of the same city proposes soon to run the 
horse cars.’ The system will be adopted, 
unless some change in the programme is 
effected in the meantime, by the vote of 
Commissioners Loew and Hess, and against 
the protest of Commissioner Moss, who is 
still in favor cf a modified Dorsett system 
as he has been from the first. The Johnston 
iron pipe plan has already been described in 
these columns and its manifest objections 
pointed out, so that it is unnecessary to say 
any more on that subject. The story of how 
the opinions of Mr. Jacob Hess and Mr. 
Loew have been changed, however, is of in- 
terest at this time, as showing the peculiar 
influences to which a political commission is 
subjected in this city, 

Last December, Commissioners Moss and 
Hess had practically made up their minds to 
vote for the Dorsett system, with certain 
modifications adapting it to the conditions 
prevailing in this city. Mr. Loew had not 
committed himself to any plan, but he leaned 
strongly to the Dorsett system, and had said 
that he would vote for it unless a better plan 
was laid before him before the time for final 
action arrived. So near to a decision had 
the commissioners come in the matter that 
the draft of a report adopting the modified 
Dorsett system was actually drawn up and 
preliminary arrangements were made for 
giving it to New York as a New Year's 
present. But allof a sudden Mr. Hess began 
to waver in his allegiance to the combination 
system. Mr. Loew became less and less 
favorable to the scheme, meetings for exam- 
ining new plans were held, and finally Mr. 
Moss found himself alone in the commission 
as the advocate of the system which had 
come so near to being adopted. 

Just about this time Mr. William J. John- 
ston, the inventor of the Philadelphia plan, 
began to pass more of his time in New York 
than in Philadelphia. He took rooms at the 
Brunswick and passed his evenings and a 
good part of his days in company with Jacob 
Hess, and with Mr. Loew less frequently, but 
as often as he could catch him. The Casino 
was a favorite place for meeting the commis- 
sioners and pouring into their ears the ad- 
vantages of his plan, while champagne was 
poured down their throats in generous quan 
tities. The Hoffman House was also a 
favorite resort for Mr. Johnston to confer 
with the commissioners. Here, night after 
night, they met ex-Assemblyman Henry A. 
Barnum, ex-Senator Frederick 8. Gibbs, 
Clarence Meade, and Johnston’s lawyers, Mr. 
Dos Passos and Mr. Ecclesine, and the two 
commissioners, or one of them when thet,wo 
could not be brought together, were beseiged 
with persuasive arguments to prove the good 
points of the Johnston Underground Conduit. 
Mr. Johnston, it is understood, raised as a 
fund for pushing his work $7,000, all of 
which he has, no doubt, conscientiously ex- 
pended in dining and wining the commis- 
sioners and their friends. Mr Moss was also 
reasoned with, but to no purpose. He had 
grounded himself on his combination system, 
and he stood there as solid as a rock. The 
result was that he was soon dropped out 
of the calculation altogether and the efforts 
at conversion were confined to Commission- 
ers Loew and Hess. 

The Johnston scheme had been discussed 
before the commission early in its sessions 
last year, and had been practically set aside 
as not adapted to New York. The principal 
arguments against it were made by the tele- 
phone companies, who insisted that their serv- 
ice could not be dene in an iron conduit 





side by side with telegraph and electric light 
wires. This was regarded as conclusive at 
the time, but under the ‘nfluence of Mr. 
Johnston’s good wines and highly flavored 
cigars this objection seems to have vanished 
from Mr. Hess’s mind. Mr. Loew had never 
taken an absolute position, so that he was 
not obliged to change front in forming an 
opinion in favor of the iron conduits. He 
came gradually over to the scheme, it is an- 
nounced by a gentleman thoroughly conver- 
sant with the facts, and but for his illness, 
which is said to have resulted from exposing 
himself too carelessly while attending the 
Johnston entertainments, the plan would 
have heen adopted before now by the votes of 
himself and Mr. Hess. 

The last dinner given by Mr. Johnston was 
at the Brunswick on Friday evening last, 
and it was in the form of a jollification to 
celebrate the victory which he knew was to 
be achieved by his system. Fourteen gentle- 
men were present, all by invitation, the prin- 
cipal among them being Commissioner Jacob 
Hess, Frederick 8. Gibbs, Clarence Mead, 
Gen. Barnum, Mr. Dos Passos, and Mr. 
Ecclesine. Mr. Loew sent a letter of regret 
at his inability to attend on account of illness, 
and wishing the boys a good time at their 
banquet. Commissioner Moss had been duly 
weighed and found wanting, and it was not 
thought worth while to give him a chance to 
decline an invitation. So the minority rep- 
resentative of the Subway Commission was 
left to pay for his own wine and cigars if he 
wanted them. The jollification lasted until 
4 o’clock Saturday morning, and as the spirit 
moved each of the gentlemeu made speeches 
in praise of Mr. Johnston and his system. 
Commissioner Hess’s remarks were especially 
laudatory of the Johnston scheme, and proved 
that his views have undergone a remarkable 
change since he first began his course of 
of study in electricity and electrical subways. 
Without actually saying that he would vote 
for the Johnston plan he gave his friends 
around the board to understand that he 
would do so, and, indeed, there bas been no 
doubt on the subject for some time past. 

The situation in the commission at present 
is simply this: Commissioners Loew and 
Hess, forming a majority of the board, will 
adopt the Johnston system as soon as Mr. 
Loew's health permits of the call of a meet- 
ing, unless this exposure of the means used 
to convince them results in calling a halt. 
Commissioner Moss will vote against it, and 
very likely submit a minoritv report, unless 
his convictions are changed in the meantime, 
which is not thought probable by those who 
know him best. Whether Mr. Gibbs is to be 
repaid for his work in bringing about the re- 
sult by an interest in the iron contract, or 
what ex-Assemblyman Barnum is to make 
out of the deal, is only known to the parties 
interested. It is fair to assume, however, 
that as ward politicians, they are not work- 
ing for glory, and that their price is not 
limited to Mr. Jobnston’s wine and cigars. 
The telephone companies, while all this bar- 
gaining is being done, are anxious to get 
their wires under ground and the Metropoli- 
tan Company is about to apply to the com- 
mission for permission to do the work itself. 
The company, however, will not place its 
wires in one of Johnston’s conduits, unless 
forced to do so by the Court of Appeals.— 


N. Y. Times. 
Ne iat 





..-- Judge Hare, of Philadelphia, in an 
opinion in the suit of the city to recovera 
license fee of $5 for each pole used by tele- 
graph and telephone companies, decided 
that the action of City Councils in fixing 
this amount was so unreasonable as to neces- 
sitate its reversal. Judge Hare admitted 
that the rate of taxation for each pole 
cannot be readily determined, and that the 
plea of the companies that the proposed fee 
cannot be collected as a tax was sound. He 
was unable to agree, however, with the 
referee that a license fee of $5 is so clearly 
excessive as to justify the court in treating it 
as invalid. The exceptions taken by the 
city are sustained, and the case is sent to 
the referee for reconsideration on the ques- 
tion of the amount of the fee to be levied on 
each pole. 





Under-ground Wires. 

We should have much more confidence in 
the ultima‘e success of the plan of putting 
electric wires of all kinds under-ground in 
our cities, if those who are urging this method 
exhibited a clearer comprehension of the 
reasons which can be urged against this 
change. It is certainly a very much more 
expensive manner of laying wires than run- 
ning them above ground, and hence the 
change would tend to increase the cost of 
electric illumination and communication. It 
would, beside, be necessary to frequently 
tear up the streets to lay new wires, a prac- 
tice which might prove a public nuisance of 
the first order. It is questionable whether 
certain classes of electric lighting or tele- 
phoning over extended distances could be 
carried on by the use of buried wires, and 
lastly, the danger incident to the use of wires 
carrying electricity for motive power or light- 
ing purposes would be very much greater 
with under-ground than with acrial wires. 
These facts never seem to be taken into ac- 
count when complaint is raised against the 
present custom of running wires, a custom 
highly objectionable, all will admit, but, per- 
haps, in our present state of knowledge, no 
more objectionable than that which is pro- 
posed as its substitute.— Boston Her dd. 
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--+- Mr. Chas. A. Rolfe, formerly with 
the Western Electric Company, has resigned 
to accept aresponsible position with the time- 
tried and well-known Gamewell Fire Alarm 
Company. 


.... The Committee on Lighting Streets, 
of the Manchester, N. H., Council has de- 
cided to report in favor of the electric light. 
A minority, however, will report in favor of 
the local gas company. 


The Commercial Union Telegraph 
Company, having its business headquarters 
in Albany, was incorporated last Friday. 
The capital] stock is $100,000, and the genera 
route of the line is to be from the city of 
Albany to the city of Troy, thence to and 
through the town of Berlin to the village of 
North Adams, Mass. 


In a telegraph office where the 
discipline is discovered to have been re- 
cently somewhat lax, several new regula- 
tions have been enforced. One of these 
rules is that no official must, on any account, 
be allowed to cough, unless as an exceptional 
case, and then only with the permission of 
the supervising officer. Cough medicine is 
in demand. 


.... A very remarkable span of telegraph 
wire was effected by General Webber at 
Assouan, across the Nile. Two bluffs, one 
on each side of the river, were chosen, and 
tall masts erected on them, giving a height 
of 350 feet above an island in the middle of 
the stream. The telegraph wire was swung 
between these poles, and its lowest bend sup- 
ported on poles pianted on the island. The 
total length of this span was no less than a 
mile all but seven yards. 


.... A bill in the U. 8. Circuit Court, at 
Moline, Ill., asks that the city be prevent- 
ed from interference with the company’s 
wires, three in number, along Fifteenth 
street in said city. When the telegraph lines 
were originally placed along this route the 
road was a nameless public thoroughfare, 
and without the city limits, although now 
within the corporation. On the 15th of last 
month the city passed a resolution ordering 
the lines and poles removed within 15 days. 
About the 1st of March the city gave the use 
of the streets and alleys to the Merchant’s 
Electric Light Company for the use of a 
plant of 76 street lights. The Western 
Union obtained an injunction ruling the 
electric light people out of Fifteenth street, 
and now charges that the city and the Elec- 
tric Light Company have conspired to force 
an abandonment of its rights on the same 
street by the telegraph company. A tem- 
porary injunction was granted, restraining 
the city from removing the complainant’s 
wires, and the case was set for argument 
April 5th, 








.... Mr. Jas. F. Gavagan, superintendent 
of the United Lines Telegraph Company, 
died in this city last week. 

.... There are quite a number of tele- 
graph operators in New York city who re- 


geive on the type writer. The noise of the 
type writer does not apparently interfere 
with hearing the Morse signals. 

.... The Boston District Telegraph Com- 
pany has elected the following directors: F. 
W. Carpenter, Wm. F. Chester, H. G. Hunt, 
C. R. Weedin, B. W. Fvans, E. A. Leslie, 
W. E. Huntington. The following officers 
were elected: F. W. Carpenter, president; 
Wm. F. Chester, vice-president; H. A. 
Hunt, secretary and treasurer. 

.... The city of Lynn, Mass., has con- 
tracted for the Gamewell fire alarm. There 
will be fifteen boxes and about sixteen miles 
of wire, indicators in the Central station and 
in the house of Hose 5, in South Peabody, 
with all apparatus necessary. Five boxes in 
the vicinity of the Square will be the non- 
interference boxes, which will shut off all 
other alarms from boxes in the vicinity of a 
fire when the alarm has once been pulled in. 
The other ten boxes will have the non-inter- 
ference pull. 

.... General Wager Swayne concluded bis 
argument before the House Committee on 
Post Offices and Post Roads last Saturday, 
in support of the validity of the contracts 
between the land grant railroads and the 
Western Union Telegraph Company. While 
not controverting the power of Congress to 
provide additional legislation on the subject, 
General Swayne pointed out some of the 
difficulties in the way of any legislation of a 
practical character. He thought such legis- 
lation inexpedient, and expressed a belief 
that additional legislation would necessarily 
result in a Government commission to take 
control of the entire matter. 

.... A New York writer finds that the 
lady operator is an increasing and successful 
quantity, and thinks there evidently is one 
kind of business for which women seem to 
be well fitted, judging from the number en- 
gaged in it, and that is telegraphy. Stroll. 
ing about the city and dropping into almost 
any telegraph office from Harlem to the 
Battery there may be seen the female opera- 
tor, and, as a general thing, she will be seen 
to be young, pretty and wide awake to her 
business. She will sometimes have about 
her a number of subordinates of the opposite 
sex in the form of callow youths and messen- 
ger boys, over whom she queens it with a 
right royal will and an air of authority that 
is charming to behold. Generally these 
young women are very pleasant and obliging ; 
only occasionally will one come across a 
terror, whose very look will freeze him to 
the marrow. However, they all seem to give 
satisfaction to their employers and to attend 
well to their work, and appear to be rapidly 
monopolizing the telegraphic business. Far 
out on the Western plains, wherever there is 
a road station, almost invariably the traveler 
sees a pretty lace or muslin curtain at the 
window, a bird cage hanging up aloft and 
some flowering plants on the narrow sill, or 
a vine trained up over the red door (these 
stations all along the line of the road are 
painted a dull, dark red), and other signs of 
the feminine presence, and if he looks out as 
the train stops he will be nearly sure to see a 
bright, neatly-dressed white-aproned young 
woman come to the door and stand gazing 
out at the train and watching the passengers 
with a half-pleased, half-sorry air. This is 
the local telegraph operator, who has taken 
up her lonely life out here on the alkali 
desert amid the sage brush, and whose only 
glimpse of the world she has left behind her 


is this brief acquaintance with the trains 
which pass and repass twoor three times dur- 
ing the day. These are true types, all of 
them, of our brave American girl, whose 
courage is equal to any emergency. 
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* * The Indianapolis press publishes a 
daily report of names of parties whose tele- 


phones are taken out. The telephone plant 
in that city cost about $100,000. 

* * The Western Commuters’ Telegraph 
Company, Chicago, IIl., has been organized 
with a capital stock of $500,000. George 
W. Cass, 99 Washington street, and others, 
incorporators. 

* * The principle of telescopes was de- 
scribed by Roger Bacon about 1250, and 
Leonard Digges, who died about 1573, is 
said to have arranged glasses so that he 
could see very distant objects. Galileo con- 
structed telescopes in 1609, and discovered 
Jupiter’s satellites in 1610. 

* * Four new wires have been put up by 
the English postal telegraph authorites be 
tween London, Manchester and Liverpool. 
They are of iron, on the twist, or anti-induc- 
tion, principle, with the view of utilizing the 
telephone; but at present, telephonic com- 
munication has not been acmeved. Any 
more wires erected with a similar object will 
be of copper, or ene of the copper alloys. 

* * In his report for March of work on 
the new Pension Building, General Meigs 
says the work of construction has been con- 
fined to re-covering a portion of the damaged 
tin roof and replacing a few sheets of tin 
blown from the roof near the western gable 
on the 24th of February; an instrument has 
been set up in the hall of the second gallery, 
near the rooms of the commissioner, and 
connected electrically with two bells in the 
boiler room, one of which bells rings when 
the temperature of the hall reaches 72 
degrees Fahrenheit, and the other when 
there isa fall to 65 degree Notice is thus 
given to the e~gineer as to how to regulate 
he fires which heat the building. 


* * The famous clock at Strasburg is put 
completely into the shade by ‘‘ the great World 
Clock, or the 10,000-year time indicator.” 
It was constructed in Germany, during many 
years’ labor, by Christian Martin, clock- 
maker. The clock marks the years and 
leap years, and will run for a hundred cen- 
turies, when, as the bill frankly admits, its 
‘«* mechanical werks ” will have to be changed. 
The face of the clock is about ten fect square, 
and has a large number of dials and little 
niches, where 122 little figures have their 
abiding places. These latter, as the ever- 
ready bill explains, are ‘‘to allegorize human 
life.” Every minute a sorrowful looking 
angel hits a bell with a sledge hammer. 
And in like manner the other figures come 
out, so that altogether it 1s quite wonderful. 

* * At a recent meeting of the Physics 
Section of the Dundee Naturalists’ So- 
ciety, Prof. Ewing gave an account of 
“‘Some New Results in Thermo- Electricity,” 
which had been arrived at during a long 
series of experiments conducted by bim in 
the laboratory of the University of Tokio, 
Japan, and which he has just communicated 
to the Royal Society, London. The re- 
searches referred to the effect of stress and 
also of magnetisation on the thermo-electric 
quality of iron. When an iron wire, sup- 
ported at one end, was loaded by applying 
weights to the other end, its magnetic and 
thermo-electric qualities underwent a very 
remarkable series of changes as the loads 
were alternately applied and removed, and 
in both cases the changes of quality lagged 
behind the changes of load, however slowly 
these were performed. To this peculiar 
action Prof. Ewing had found it desirable to 
give a name, and he had introduced the word 
‘‘ hysteresis” for this purpose. His paper 
described some of the more singular mani- 
festations of hysteresis, aud concluded with 
a speculation as to the kind of molecular 
structure which might exist in iron to give 
rise to the effect noted. 





* * Recent observations indicate the exist- 
ence of a submarine volcanic crater between 
the Canary Islands and the coast of Portugal. 
From a cable-laying steamer, in latitude 3° 
degrees 25 minutes north, longitude 9 de 
grees 54 minutes west, the water was found 
to measure 1,300 fathoms under the bow and 
800 fathoms under the stern, showing the 
ship to be over the edge of a deep depres 
sion in the ocean bottom An English 
geologist, T. Mellard Reade, remarks that 
greit inequalities are found in the bed of the 
Sea of Lisbon, due probably to a submarine 
chain of mountains. 


* * The judiciary committee of the Indian- 
apolis council reported an ordinance repeal- 
ing the ordinance under which the Central 
Union Telephone Company is now operating, 
and repealing all rights and privileges to 
erect and maintain telephone lines. It was 
passed byaunanimous vote. The committee 
further reported that there would be a general 
meeting of councilmen and aldermen at the 
council chamber next Saturday afternoon, at 
which time all persons desiring telephone 
franchises could be present and set forth their 
claims. Mr. Rooker, by request, presented 
an ordinance granting Joho G. Safely and 
his associates, under the name of the Indian- 
apolis Telephone Company, the privileges of 
the streets for telephone poles and lines, the 
city to have the use of fifty instruments free 
of charge, and Mr. Swain introduced a 
similar ordinance granting like rights to J. 
M. Ridenour and his associates under the 
name of the Citizens’ Co-operative Telephone 
Company. 

* * An interesting series of observations 
are now in progress by gentlemen connected 
with the United States signal service simul- 
taneously at Boston, Columbus, O., Wash 
ington, D. C., Ithaca, N. Y., and at Yale 
College, New Haven, Conn. The observa- 
tions at Boston are taken in the basement of 
the new building of the Massachussetts Insti- 
tute of Technology, and were begun at noon 
yesterday. They are to be continued at inter- 
vals of five minutes during a period of 
seventy-two consecutive hours. The obser- 
vations, which are taken by means of the 
electroscope, are for the purpose of ascer- 
taining the variations of atmospheric elec- 
tricity and humidity, during the period 
named. The object of taking the observa- 
tions simultaneously at different points 
throughout the country is for comparison, in 
order to ascertain whether the varying atmos- 
pheric conditions are similar throughout the 
country, or are simply local. It is believed 
that the results of the observations will be of 
great value to the signal service in the prog- 
nostication of storms, and it is hoped that by 
this means some new laws of storms and at- 
mospheric disturbances may be discovered. 
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Distribution of Mechanical Power. 

The distribution of mechanical motive- 
power is receiving increased attention in 
Europe. The Paris Temps has just given an 
account of one method of distribution which 
is actually at work in the French capital, in 
the Rue Beaubourg, a locality in which a 
number of the small industries which pecu- 
liarly characterize Paris are carriedon. The 
principle employed is that of rarefied air, 
By means of a large steam engine a vacuum 
of 75 per cent. is produced in a pipe, from 
which smaller tubes branch off to each work- 
shop. The workshops are severally provided 
with small motors, worked, of course, by 
means of the difference of pressure between 
the density of air in the tube and that of the 
atmosphere. Thus the power can be dis- 
tributed in quantities no greater than may be 
needed to work a sewing machine, for in- 
stance. Each workman is supplied with an 
automatic registering apparatus, and, as he 
is able to shut off the power when it is not 
required, he is charged only for the quantity 
actually used. A fixed monthly rent ischarged 
in addition to the installation, the rent being 
proportionate to the size of the motor in the 
workman’s room. The principle of rarefied 
air has been adopted iu preference to that of 
compressed air because there is less danger 
of accident, and the inconveniences which 





might arise from the chilling consequences| 
of the use of compressed air in small work- | 
shops are avoided. The importance of the | 
economic distribution of motive-power in| 
fractional quantities in Paris is indicated by | 
the fact that in one municipal division alone | 
there are 5,000 persons engaged in small in-| 
dustries who require in the aggregate from | 
1,000 to 1,200 horse-power per day. Taking 
the entire population of Paris, 40 per cent. | 
are engaged in such small industries. 
pe 


Lights Along the Shore. 

In the House, April 10, bills were passed | 
for the establishment of lighthouses as fol-| 
lows: At San Luis Obispo, Cal,; Point Sur, 
Cal.; Gull Rocks, Newport Harbor, R. L;| 
New Bedford, Mass., Castle Hill, Newport 
Harbor; Croaton, N. C.; Crab Trees Ledge, 
Frenchman’s Bay, Me.; Deer Island, Boston 
Harbor; Lubec Narrows, Me. ; and Seul Choix, 
Mich. Also for the construction of a steam 
lighthouse tender for the fourth lighthouse 
district, and a supply steamer for the Atlan'ic 
and Gulf Coasts (the contracts for the con- 
struction of these vessels are to be let to the 
lowest responsible bidder, and the vessels 
are to be built at American shipyards). Also 
for the establishment of a light at Whitehall 
Narrows, N. Y. Also for lightships on 
Hog Island shoal, Narragansett Bay ; and at 
the entrance to Chesapeake Bay and for range 
lights near Pensacola, Fla. 

The bill appropriating $12,000 for the 
purchase of the site of the Hell Gate 
electric light, New York, was at the 
suggestion of Mr. Randall, of Pennsyl- 
vania, passed over for the present in 
order to enable the House to obtain addi- 
tional information on the subject. A _ bill 
was passed for the establishment of two 
additional lighthouse districts, one between 











INDICATING PusH Burton. 


the mouth of the Ohio Rivcr and the mouth 
of the Mississippi River and one for Green 
Bay and Lake Huron. On motion of Mr. 
Scott, of Pennsylvania, an amendment was 
incorporated in this bill repealiag any law 
which prohibits the employment of persons 
over 45 years of age in the lighthouse service. 
A bill was also passed establishing additional 
lights at the mouth of the Mississippi River. 
A bill to establish sixteen additional life 
saving stations gave rise to some discussion, 
the opposition to it being based upon the fact 
that the life saving stations already author- 
ized to be established could not be con- 
structed for two years. | 
————__- ae —__—__ | 

An Improved Push Button, | 

The atove illustrates the new indicating | 
push button of E. 8. Greeley & Co. It is} 
so constructed that it gives a positive indica- | 
tion that the bell, in the office or at any| 
point where it is located, which it is in-| 
tended to ring, has actually rung, or else | 
fails to respond to the pressure of the button. | 
This little devise removes all uncertainty | 
as to whether the signal has been received, | 
for should the bell not ring when the button | 
is pressed, the button will indicate this, and | 
should the signal be received, the button | 
will also indicate this fact. | 
ape 
* * Professor Carl, of Munich, has con- | 
structed a very simple electrical indicator 
to give no‘ice of any interruption in the} 
cold water supply for a gas motor. To the | 
supply pipe is fastened a lever, one limb of 
which ends in a circular disk, which by a| 
spiral spring is pressed against the mouth of | 
the pipe so as to shut the water off, whilst) 
the other limb makes contact with an elec- 
tric bell terminal, when the water supply is | 
thus interrupted. As long as the water flows | 














regularly, the water pressure itself is strong | 
enough to counteract the spring and to keep | felled 
| alled, 


the bell circuit open. 


The Armington & Sims Engine in 
England. 

Messrs. Greenwood & Batley, the well- 
known and extensive engineering and manu- 
facturing firm who have acquired the right to 
make and vend the Armington & Sims en- 
gine in Great Britain, announce the sale of a 
number of the engines to the British Govern- 
ment for use at the Royal Arsenal at Wool- 
wich. 

——_+ae—__—_—_ 
The Richardson-Nevile Electric Governor. 


The electric installation recently erected at 
Muncaster Castle is driven by a Robey 
engine, controlled by a Richardson-Nevile 
regulator. Recently a public trial was made 
of the regulator to show its capabilities, and 
the perfect control it has over the engine, 
which is 14 horsepower, nominal. The plant 
was started and the lights turned on in 
groups, just as they would be in the usual 
process of lighting up. As each addition 
was made, the engine received an accession 
of steam, and ran without perceptible check 
all the time, the voltmeter showing no varia- 
tion at all. When every available lamp was 
in action, they were simultaneously extin- 
guished by a turn of the main switch, and 
thus the load was taken off the engine ina 
fraction of the second. In the same rapid 
manner they were re-lighted, and this test 
was repeated time after time with perfect 
success, the speed of the engine remaining 
practically uniform, and the voltmeter giv- 
ing only a momentary jump, and then com- 
ing to rest again at the original spot. To 
vary the experiments, the steam pressure 
was reduced from 70 Ibs. to 45 lbs., but 
still the electromotive remained constant. 
The Richardson-Nevile regulator does not 
necessarily keep the engine ata uniform speed; 
its object is to keep the electromotive force of 
the current in the mains constant, whatever 
may be its amount, and to do this it is usu- 
ally necessary that the speed of the dynamo 
should be varied, for few machines, even 
if they are compound-wound, give a perfectly 
constant electromotive force under different 
conditions of resistance in the circuit. 
Further, each compound-wound dynamo 
will only regulate perfectly in the installa- 
tion for which it is designed, and if it be re- 
moved to another where the resistance of 
the leads hears different proportion to that 
of the lamps and of the armature, from 
that for which it was designed, it no longer 
fulfils its purpose perfectly. But the elec- 
tric governor will not only correct the varia- 
tion of the machine, but it will maintain a 
constant difference of potential at any given 
point in the entire circuit.— Hngineering. 


->-—____ 


——- One of the handsomest installations 
in this State is the Sawyer-Man plant in 
Cowperthwaite’s furniture establishment in 
Brooklyn. The proprietors are greatly 
pleased with it, as they should be. 


tl 

At St. Louis a very serious charge is made 
against a telegraph operator and the Gould 
secret service. The statement is current, 
and culminated in the arrest, according 
to a dispatch of the 4h, of Frank P. Me. 
Keighan for conspiracy. It is claimed that 
he, in combination with the detectives, 
plotted to entrap the chairmen of three dis- 
trict assemblies of the Knights of Labor into 
tapping telegraph wires, and thus obtaining 
secretinformation. As it turned out, through 
a mistake the parties who were to make the 
descent and arrest the eavesdroppers made a 
raid upon a lone widow, whose light they 
had mistaken for a signal, and whose doors 
the raiders broke in. Then came a tableau. 

Disappo‘ntment — rage —jealousy—suspic- 
ion, followed by thirsty revenge—quick cur- 
tain. 

Then the chief of police took a hand, and 
the grand finale of the piece represents the 
ambitious spy under arrest, a short-hand re- 
porter is writing out his confession, while 
the background is lighted by the pale, phos- 
phorescent hues with which the conversation 
of the average modern detective is usually 
tinted, when he expresses his feelings of a 
put-up job that has 
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Electric Gas Lighters. 

A writer in Znglish Mechanic says: ‘‘ Some 
few weeks ago I had some of Clarke’s elec- 
tric gas lighters to re-charge, and it struck 
me that it might be possible to replace 
the choride of silver with the chlo- 
ride of some less expensive metal; so I dis- 
solved some mercury in nitric acid, and 
threw it down with bydrochloric acid, wash- 
ing the precipitate well with water. Then I 
procured a piece of copper sheet, 14¢ inch 
wide and about 3 inches long, to one end of 
which I soldered a piece of wire: then I 
cleaned the copper thoroughly with emery 
cloth, and dipping it for a few minutes in an 
acid pickle, rubbed some mercury over it until 
it was well amalgamated. I then got a piece 
of old linen and, spreading the chloride of 
mercury on it, wrapped it round the amalga- 
mated copper plate, binding the whole to- 
gether with some stout sewing cotton. I 
then cut a pieceof zinc, six inches long and 
the same width as the copper, and bent it in 
the form of a W, to fit closely oneach side of 
the copper plateand its covering. I then amal- 
gamated the zinc, soldered a wire to it, 
placed the whole in their places, and im- 
mersed in a solution of chloride of zinc; 
and to my delight I found that I had a cell 
equal, if not superior, to the chloride of 
silver cell. I then tried a plate of carbon 
instead of amalgamated copper, with equally 
good results. And now comes the strangest 
part of my letter. Thinking that there 
might be some mercury still remaining in 
the washings, I took the plates belonging 
to a bichromate cell which I left connected to 
an induction coil, and without disconnect- 
ing placed them in the vessel containing the 
washings, thinking thereby to amalgamate 
the zinc, when to my astonishment the coil 
began to work violently. Wondering how 
long this would go on, I left the thing alone 
for a couple ef hours, when the action 
ceased. On examining the plates, I found 
the zinc covered with a greenish film of 
nitric of zinc; cleaning this off, I put the 
plates in again, when the cell began to 
work as strong as ever. This set me to 
thinking, and the result was that I made 
a solution of bichloride of mercury by dis- 
solving about } ounce in half a pint of 
water; and putting the plates in this, the coil 
now only worked weakly, but on adding a 
few drops of hydrochloric acid, it began to 
work furiously. I have worked this cell for 
about ten minutes every day for about a fort 
night, the plates never being removed from the 
liquids till now, and as they now lie before 
me the zinc is as bright as polished silver; 
the carbons are covered with a whitish-grey 
film, which, however, does not affect the 


working. 


Interesting Results of Deep Sea 
Explorations, 


Among the interesting results of sub- 
marine or deep sea explorations, conducted 
under the auspices of the London Geographi- 
cal Society, are those in reference to the 
Atlantic sea-bed. It would seem that the 
bottom of the North Atlantic is occupied by 
two valleys, the eastern extending from 10 to 
30 degrees west longitude, and traceable as 
far as the equator, with an extreme depth of 
less than 13,000 feet, while the western 
valley reaches from the 30th to the 50th de- 
cree of west longitude. The two are 
separated by a ridge in 30 degrees west 
longitude, along which the average depth is 
only 1,000 fathoms, and which can be traced 
northward to Iceland and southward to the 
Azores; it is volcanic in character at both 
extremities. Its extreme breadth is some- 
what less than 500 miles, and the depth of 
the water increases on both sides of it ac- 
cording to the distance of the axis. 
me 


A test of the new electric motor of 
Franz Rob], was made at Norristown, Pa., 
recently, and is reported as follows: The 
machine weighs 45 pounds, and is one-half 
horse-power. The diameter of the wheel is 
38 inches, and the circumference of the arma- 
ture is 11 inches. It is capable of over 
32,000 revolutions per minute, which makes 
the actual distance that would be traveled 
by the wheel, four miles per minute. The 
instrument is a novelty of mechanism and 
design. 











— A workman at Liverpool was band 
ling the chain of a crane which came in 
contact with an electric lamp, and the 
current passed through his body. He 
was made insensible by the shock, but soon 
recovered, although the intensity of the cur- 
rent was such that his hand was burned and 
the sole of his foot badly chared. His 
stocking was also burned, but his shoe was 
uninjured. There are wide differences in 
the conducting power of men. Those who 
offer mnch resistance suffer the most. This 
Liverpool man was apparently able to con- 
duct the current safely, and only suffered at 
points of imperfect connection, where the 
resistance was great, and heat was thereby 
developed. Great differences exist, also, in 
the bodily condition of men. A shock that 
might be simply a severe shoek to one man 
might instantly stop the heart beats of 
another, and kill him in a moment. 
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—— The Patterson, N. J., Electric Light 
Company (Arno-Hochhausen system) has 
erected three miles of new pole lines during 
the past few weeks. 


—— The illumination of a part of Main 
street, in Concord, N. H., with the are light 
Saturday night was very satisfactory, and 
many expressions of praise were heard from 
the large number of people who visited the 
street for the purpose of inspecting the 
lights. 

— In Chester, Pa., the fight between 
electricity and gas has resulted ia the reduc- 
tion of the price of gas from $2‘to $1.70 per 
1,000 feet. The gas company has offered to 
let the city have gas at $1.50 if 250,000 feet 
is burned. It is understood that the electric 
people will offer to light the city all night for 
a reasonable advance on what is now paid 
for light until twelve o’clock. 





 — 
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New Evectric GONG OF 


Fire Alarm Gong. 

A new gong for engine houses or fire 
alarm purposes is shown on this page. It is 
called the Bowers fire alarm gong, and is 
manufactured by Mr. A. L. Russell, of 109 
Court street, Boston. The gong is particu- 
larly useful where a powerful striking gong 
is required, and it can be used either on an 
open or closed circuit. 


——— ame 
A Competitive Battery Test Desired, 


Editors Electrical Review : 


There are so many claimants on primary 
batteries and new solutions able to maintain 
incandescent lamps at small cost, and for 
long periods of time without renewal, the 
writer is inclined to make the following 
proposition to the inventors or proprietors of 
these new batteries, to ascertain for the 
benefit of the public the relative merit of 
each, and the actual cost of running same : 

A committee of three disinterested experts 
to be appointed to test the various batterics 
entered for the competitive examination. 

The battery which shows the least effici- 
ency to bear the cost of such test. ‘Volta 
Pavia” is ready to enter, and challenges all 
others who actually mean business to come 
forward and show what they can do 

Yours truly, Jas. H. Howarp. 
Boston, Mass., April 10, 1886. 


——— +e 


—— The citizens of Attleboro, Mass., are 
well pleased with their new electric light. 
The system is the Schuyler. 


Through Mr. J. R. Simpson, their 
Western agent, the Westinghouse Electric 
Company has received the contract for a 250- 
light plant to be placed in Dodge City, 
Kansas, 














A. L, Russe.t, Boston. 


— Jas. Doak, Jr. & Co., are putting a 
200-light incandescent installation into their 
worsted mill in Philadelphia. The entire 
contract is awarded to Westinghouse, Church, 
Kerr & Company for the Westinghouse com- 
plete system. 

—— The gas corporations of New York 
city are fighting might and main, in the 
Legislature, a proposition to make $1.25 per 
1,000 feet the maximum price of gas. When 
it is demonstrable that gas can be made for 
about half the proposed maximum of charge 
the greed of the gas companies is apparent. 
A fixed price for their product would put a 
limit to the process of watering capital stock 
in order to keep down the percentage of 
dividends.—Philadelphia Record. 

—— At the Society of Arts, on March 10, 
a lecture was delivered by Mr. E. Price 
Edwards ‘‘On the Lighthouse Illumination 
Experiments at South Foreland.” The gen- 
eral results of these experiments were that 
while electric arc light was more absorbed in 
proportion than gas or oil light as it passed 
throu sh fog, still its greater intensity enabled 
it to penetrate much further than these. 
The Berlin core carbons of Messrs. Siemens 
were found to operate best, the core being of 
graphite. The conclusion derived from the 
experiments was that for ordinary purposes 
of lighthouse illumination mineral o11 is best, 
and that for salient heidlands, and very 
powerful lights, electricity is best. A six- 
wick mineral oil lamp burning six hours 
cousumes four gallons of oil at 6d., that is to 
say, 3s., including cylinders, etc , whereas a 
108 jet gas burner giving for the same period 
of lighting would cost 10s. for coal alone, 
since it would consume 1800 cubic feet of 


gas. 
—— Possibly truthful sign on a cheap 
store: ‘‘Don’t go anywhere else to be rob- 


bed; step right in here.” 





— The Electric Light Co., of Manchester, 
are soon to build a brick building on the line 
of the railroad, which will require half a 
million brick. 


—— There are so many electric light 
plants being established at the present time 
that the manufacturers of wire find it ex- 
tremely difficult to keep up with their orders. 

—— Electric Illuminating, Power and 
Heat Company, of St. Paul, Minn , has been 
organized with a capital stock, $100 000. 
E. W. Cooke and others, incorporators. 

—— The Sancon Electric Lighting Com- 
pany, of South Bethichem, Pa., has been 
organized with a capital stock, $10,000. 
Treasurer, Calvin F. Smith, of Bethlehem. 

—— The Buckeye Engine Co., Salem, 
Ohio, sold 125 of its automatic cut-off en- 
gines last year, fifty-three of which were for 
electric hght plants. 


— The Abilene Water and Electric 
Light Company, Abilene, Kansas, has been 
organized with a capital stock of $200,000. ° 
J. I. Drake, Maione, N. Y., and others, in- 
corporators. 

—— At Reading all persons furnishing ma- 
terial to the Reading Electric Light Company 
and all merchants using its light, have been 
boycotted by the Bricklayers’ Union, because 
the company employs non-union men. 

—— Anelectric light company is about 

ready for operations at Palestine, Tex. The 
capacity of the plant is now 800 incandescent 
lamps. A sixty horse-power Armington & 
Sims engine furnishes the power. 
A recent storm in New Orleans 
affected a number of the wires of the Louisi- 
ana Electric Light Company, of New Or- 
leans, bringing them in contact with the fire 
alarm wires and burning out a number of the 
boxes. 


—— The Electric Construction and Sup- 
ply Company, of this city, have just com- 
pleted the construction of a large plant at 
Detroit, Mich, for the Thomson-Houston 
Electric Company, which starts off with 
145 lights. Among their other recent work 
is the installation of the electric light plants 
at H. B. Claflin & Co. and the Mutual Life 
Insurance Co.’s building. 

—— The Lather Gazette editor is evidently 
not unacquainted with grief. Hear him: 
‘* As Mr. Edison is now married we would 
suggest that he invent an illuminated pare. 
goric bottle, so that it can be easily found 
when the old man has to hunt it up in the 
night time, and an electric lit key hole which 
will not bob around when it is wanted when 
a man comes home from his club.” 


—— The Westinghouse Electric Company 
are installing two central stations in Pitts- 
burgh and Allegheny, for 1,000 lights each 
for the Allegheny Co. Electric Light Com- 
pany, and a 1,000-light station in Trenton, 
N. J., for the Trenton Electric Light and 
Power Company. The contracts for the 
whole plant are in the hands of Westing- 
house, Church, Kerr & Company. 


— Mexico, Mo., will have to do without 
her electric light, for a while at least. About 
12 o’clock midnight, on the 9th, the engine 
house, situated in the rear of the business 
houses on the west side of the square, was 
discovered to be on fire, and not until every- 
thing in the building was ruined were the 
flames subdued. In a few moments two 
streams of water were playing upon it, and 
as a result the whole west side was saved. 
J. F. Liewellen was the proprietor of the 
electric light and had just gotten it to running 
in a satisfactory manner. About twenty 
lamps were used in business houses, besides 
the public square being lighted by it. Mr. 
Llewellen is a heavy loser, as it was his in- 
dividual enterprise and there was no in- 
surance. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
30, 1886. 





339.050 Electrical indicator; John W. Howell, 
New Brunswick, assignor to the Edison Lamp Co., 
Harrison, N. J. 


339,073 Electrically actuated locomotive; Frank 
L. Pope, Elizabeth, N. J. 


339,079 Reguiator for dynamo eiectric machines; 
EF. Thomson and E, Rice, Lynn, Mass., assignor 
to E. Thomson- Houston Electric © ompany ot Con- 
necticut. 


339,092 Electric time recorder ; Albert C. Frieseke 
Jacksonville, Fla. 


339,0% Circuit closing attachment for pressure 
gages; Milton W. Grovesteen, New York, N. Y. 


339,096 Submarine torpedo boat; George E 
Haight, New Haven, and William H. Wood, Hart- 
ford, Conn. 


339,121 Telephone transmitter; 
Turnbull, Baitimore, Md. 

339.217. Electriclamp holder; Frederick Schaefer, 
Roston, Mass. 

339,218 Electric lamp switch; Frederick Schaefer, 
Boston, Mass. 


339,219 Apparatus for heating wire ; 
Scott, Worcester, Mass. 


William C. 


George H 


339,225 Gas engine; Clark Sintz, Springfield, 


Ohio. 


339,253 Incandescent electric lamp; 
Arnold, Philadelphia, Pa. 


339,256 Device for taking down and putting up 
and ‘stretching wire; George 8. Benedict, May- 
flower, Ark. 

339,264 Step-by-step mechanism for electric 
clocks; Julian E. Carey, New York, N. Y., assignor 
to the Electric Time Company. 


Craig R. 


389,279 System of i distribution ; Thomas 
A. Edison, Menlo Park, N. 


339,298 Electrical switch ; 
New York, N. Y. 


339,312 Printing telegraph receiver; William J. 
McCausland, Philadelphia, Pa. 


Edward H. Johnson, 





byecutive Committee Meeting, 





A Meeting of the Executive Committee 
of the NATIONAL ELECTRIC LIGHT 
ASSOCIATION will be held at the HOTEL 
DAM, NEW YORK OITY, on TUESDAY 
MAY 11th. 

This is an important Meeting and all 
Members should be present. 


A. J. DE CAMP, 


Chairman Executive Committee. 





FOR SALE. 
One Brush Are Light Dynamo, 


Capacity, 3-2000 C.-P. Lamps. 

One Brush Incandescent Dynamo, 
Capacity, 50-16 C.-P,. Lamps. 
WILL BE SOLD CHEAP FOR CASH, 
THE ALLEGHENY COUNTY LIGHT CO., 
Pittsburzh, Pa. 


ALBERT L. RUSSELL, 


Manufacturer of and Dealer in 


TELEGRAPH & ELECTRICAL INSTRUMENTS 


House and Hotel Annunciators, Line and Office 
Wire, Fine Instruments for Electric Testing, 
etc., at the old stand of 


CHARLES WILLIAMS, Jr., 
109 & 115 COURT ST., BOSTON, MASS. 


Wellington Belt Holder 


The simplest, cheapest 
and handiest device in ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. B.Santley & Co. 


WELLNGTON, 0. 

















PAINE & LADD, 


PAINE, 
eee eet Pants, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D. OC. 


aecmne- DETROIT RLECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Bur wee Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


CENERAL OFFICES and FACTORY Detroit, Mich. 
ELECTRIC LIGHT 


FOR THE 


MACIC LANTERN! 
AN EDISON 


Spiral Incandescent Lamp of 40 Caudle Power, 


With adjustable stand for lantern, sponta batter’ 
and two extra lamps for $40. sily managed. 
Gives as good effects as ordinary calcium li: ht. 
reduced. Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 


ree tare Send five centstamp for postage on catalogue. 


Cor. Washington & York Sts. Brooklyn, THE STOUT: MEADOWCROFT (0, 


NEW YORK OFFICE, oe esis etal ‘ - 
Authorized Agents for Edison Lamp Co., 
71 and 73 Broadway. 
21 Ann Street, New York. 





A. M. KALBFLEtrscu, President and Treasurer. 
ALLAN P. Nicuois, Vice-President. 


WiLuraM W. Goopricu, Secretary. 
Kk. Know ues, Elec. and Superintendent. 


THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Are Regu- 
lators, Electric Motors, etc. Electric 
Light Plants a Specialty. 


Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in- 
tense, simple and effective in every way. 
Cost greatly 








KNOWLES-MOFFATT ARC SYSTEM. 











FRENYEAR & RAZEE, 


Washington Street, Boston, Massachusetts. 
Manufacturers, Whole-ale & Retail Dealers in 


ELECTRICAL GOODS. 


ELECTRIC LICHT SUPPLIES A SPECIALTY. 


Agents for the EXETER STEAM ENGINE for Electric Lighting and for SUNLIGHT CARBONS 
Send for catalogues “Lb ’’ and *C ”’ of Electric Light Supplies and the EXETER STEAM ENGINES. 


B52 





| f MARK, 
THARLES A. CHEEVER, President. WILLARD L. CANDEE, Treasurer 
THE OKONITE COMPANY. 
MANUFACTURERS OF 
Underground, Aerial and Submarine 


No. 18 PARK ROW, NEW YORE. 


Leclanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 








Factory, EXETER, N. H. 








wp the “ Gonda” (formerly Prism) Cele, 
. MG NBN Jan! 152 MB 


DO NOT LE IMPOSED UPON BY IMITATIONS. 


If dealers have not the Genuine Battery, 
send direct to us for Price-List. 





THE LECLANCHE BATTERY CO, 


149 West Eighteenth Street, New York. 


GENUINE DISQUE CELL, COMPLETE. 








GONDA (FORMERLY PRISM) CELL, COMPLETE. The Porous Cell also bears Label. 
a + Be lectrical 
MANUFACTURERS OF 


Woks 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
IS ESTIMATES FURNISHED. SEND FOR OATALOGUES AND PRICES. c3 
Cincinnati, Ohio, U. 8. A, 
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BARRETT’S CHLORIDE OF SILVER 
TEST:NG BATTERY, 


the most constant. compact and economical Test Bat- 
tery ever made. These Batteries are mounted in hard 
rubber cells. enclosed in polished mahogany cases. 
PRICES. . 
Tn Polished Mahogany Case with Current Reverser. 


50 cell Battery, 7x7x12% inches ... . £6000 
82 cell Battery, 6x7\10'5 inches. . . .. 4000 
24 cell Battery, 6x7x744 inches .... 3300 


Ta Plain Case Without Current Beverser. 


16 cell Battery, 544x644x5 inches . 

12 cell Battery, 54x5%x5 inches ... . 150 

9 cell Battery, 4%x5yx5 inches .... 1200 

6 cell Battery, 44x4%x5 inches .... 1000 
SOLE AGENTS, 


E.S.@REELEY & CO., 


SUCCESSORS TO 
Ey aicO anu L. G. TILLOTSON & CO., 
a Manufacturers, Importers and Dealers in 


Telegraph, Telephone and Electrical Supplies 
of Every Description. 


5 a.d 7 LEY { TREET, - - NEW YORK. 





Brady Electric Light Mast Arm. 


H. M. LINNELL, Selling Agent, Hartford, Conn. 


T. H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. : 








New York, January 5, 1886. 
T. H. Brapy, Ese , New Britain, Connecticut, 

Dear Sir--l am much pleased with your Mast Arms forarc lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J.B. Powe, General Manager. 


BROOKLYN, NEw YORK, December 16, 1£85. 
Mr. Tuos. H. Brapy 


Dear Sir.— Some few months ago we substituted i Mast Arms for some 
swinging lamps (i.e, lamps suspended in the middle of the oss and 
») 











find them a vast improvement. We were troubled with the old style by car- 
bons slipping by when the trimmer was fay lamp out to its position. s = 

We find no such trouble with your Mast Arms, and are very much pleased — 

with same. Should be —— so Sexe you send anyone to inspect same. 

spectfully, , ne ae 

MUNICIPAL ELECTRIC LIGHT CoO, - = . 

CHas. CooPER. 


T. ZR. W225 The MATHER ELECTRIGCO 


AND TAPE. Manufacturers of 
High Insulation, Thoroughly Waterproof, COMPLETE SYSTEMS OF 


to Riri. ELECTRIC LIGHTING 


E.H. BATCHELER, Sole Agt. 4 
ON ELECTRICAL SUBJECTS 

° will be mailed toany address, postage prepaid, on receipt of price. Address, 
328 Washington Street, Boston, Mass. IBOOK S =s2iixtneee ferent 


AMERICAN ELECTRIC MFG. Co. 


LON AND AFTER THURSDAY, APRIL 1ST, 1886, EXECUTIVE OFFICES WILL BE IN 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, JU. S. A. 





oot 














BOARD OF OFFICERS. 


EDWARDS H. COFF, . - - - . - . . President and General Manager. 
LEWIS MAY, ~ - = i - - = - ~ - ~ - ~ - Treasurer. 
WILLIAM _H. BAKER, - = ” - - - - - - - - - Secretary. 
H. W. BURCETT, - - - ° - . . - . . . - General Agent. 
TRUSTEES. 

HON. H. 8S. HYDE, ° . - - - - - - - - - - - - Presid®"t Agawam National Bank, Springfield, Mass. 
HON. L. M. BATES, - - - - - - - - - - - - - Formerly of Messrs, Bates, Reed & Cooley, New York, 
LEWIS MAY, - - - - - - - . - - - - - - Banker and Director Mutual Life Insurance Co., New York. 
A. B. CHANDLER, - - - - - - - - - - . - Of the Mackay-Bennett Ocean Cable Co., New York, 
ROWLAND N. HAZARD, - . - - - - - Of Messrs. Caswell, Hazard & Co,, and President American Loan and Trust Co , New York. 
H. P. FROST. - - - - - - - - - - General Manager Southern New England Telephone Co., New Haven, Connecticut, 
HENRY F. GILUIG, _ - - - - - - - - - - General Manager American Exchange in Europe, New York and London, England, 
HON, JOHN J. KIERNAN, - - - - - - - - - - - - : Kiernan’s Financial News Bureau, New York, 
COL. SILAS GURNEY, ° - - - - - - - - - - - - Proprietor Tremont House, Boston, Massachusetts, 
CHAS. B. WHITING, - - - - - - - - - : - Of Messrs, Chas, B. Whiting & Co., Bankers, Worcester, Massachusetts, 
HENRY C. ADAMS, _ - - - ; - - - - - - . - - New York Agent Holmes, Kooth & Haydens Co., New York, 

: “ = " - ° President of the Company, New York, 


EDWARDS H. GOFF, - - - - - - - ‘ . - 
H. W. BURGETT, - - m = : Z . 


EXECUTIVE COMMITTEE. 
L. M. BATES, LEWIS MAY, A. B. CHANDLER, EDWARDS H. GOFF, H. W.BURGETT. 


- . - - General Agent of the Company, New York, 





REGISTRARS AND TRUSTEES. 
AMERICAN LOAN AND TRUST CO., 113 Broadway, New York. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the well-known 
“AMERICAN SYSTEM” OF EBEUECTRIC ARCO BwIGCHeTiInNn G. (Wood's Patents.) 


SPECIAL ADVANTACES OF THIS SYSTEM. Conmgletgnen, durability, steadiness, quality of light and economy of power. The Wood dynamo electric generator occupies less space, is lighter, 
requires less motive power, and costs less than others capable of producing an equal number of lights. There is less firing or flashing of the com nutator, and consequently less loss of energy and wearing of 
the parts from this cause than is the case with other machines. It requires no oiling or other attention than to be kept clean, and its extreme simplicity enables it to be operated with the minimum of skill 
and attention. The current regulator and signalling apparatus, by which the machine is made to generate the exact current required of any number of lizhts from one to its full capacity—as they are turned 
off and on without change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in operation, the carbon-regulating mechanism heing absolute in its cuntrol, durable, and unaffected 
by changes of temperature or weather. They are of ornamental design, and the steadiness and purity of light produced are unequaled at. the same expenditure of power. 

ESTIMATE FURNISHED for Central Lighting stations, or isolated plants, for either the American Arc Lighting System or Edlison Incandescent System, or for both combined. 

SPECIAL ATTENTION given to installing isolated plants in Mills, Factories, Shops, Railroad Buildings, etc. 

CONSTRUCTION WORK. Proper construction and installation of central stations and isvlated plants is of great importance to insure safety and economy. The American Company has done more 
of his work than any other company in the United States, and its work is known to be superior to that of other companies. [lustrated Pamphlet and Descriptive Circular free. Address, 


American Electric Mfg. Co., Western Union Telegraph Building, cor. 23d St. and 5th Ave. New York, 
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D. W. Baker, 
BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Plat: num in sheet and wire, all sizes, and any degree of hardness. Sera and ve rlatinym purchased. 


WESTERN ELECTRIC (0S 


Electric Hotel Annunciators, 





Hotel Fire Alarm and Room Call.) 


IN O 


Large Battery 


IS REQUIRED 
To Operate it and its 
DAILY USE 


AS A 


rs fe = 13com Call 


85 5 66 


IS A CONSTANT TEST 


OF ITS 


Readiness for use in case of 








stem ete 


227 to 257 South Clinton St., 
CHICAGO; 
70 to 76 Trinity Place, 
NEW YORK; 
59 Moorgate Street, 
LONDON; 
33 Rue Boudewyns, 


ANTWERP. = 





CHARLES L. BLY, 


wrtcenesoraces? |The Connecticut District 
ELECTRICAL SUPPLIES,| TEeLecrAPH & ELECTRIC CO., 


Forthe Telegraph, Telephone and Electric Light.| 101 Bank Street, Waterbury, Conn. 


Specialties: Electric Gas- Lighting Apparatus, 
ZINCS. 


Electric Bells and Annunciators, and | 
Burglar Alarms. | 


37 Pear! St., Boston. Mass.) 





ASS) LECLANCHE ZINCS, with Thumb-screw or Patent | 


Spring Connections, from Pure Spelter 
and well amalgamated. 


‘RATT BANTERY ZINCS AND COPPERS, | 


Medical Battery Zincs 
and Rolled Zinc Plates. 





| Burglar-Alarm Spring Batteries 
and Supplies. 


i ooD RONZE - 
Brownlee & Co., - - "aa Fine ay sities 
DETROIT, MICH. Special Agents for Bartholdi Two-Wire Automatic 


Gas Br . 
DEALERS IN . oe 








Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 


SEND FOR CATALOGUE AND PRICES. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stocks and Bonds, 
Ss. Go. In VYVNCEH, 
144 La Salle Street, Chicago. 











Patent applied for.) Send for Catalogue. 


Cc, 0. Baker, Jr. 


[LECTAL NOVELEES TRODOCD!| “ST Tow. "SET Znin 


Parties desiring to introduce new electrical ap- 


i i 
moraseres aceormar rece =, AMONG Gleetieal Works 


ALL KINDS OF ELECTRICAL SUPPLIES, 
59 South Main 8t., st., PROVIDENCE, RL 


ELECTRIC BELLS A SPECIALTY. 


PHOSPHOR-BRONZE. 


TELEPHONE WIRE, 
Ensulated and Bare, | 











MANUFACTURERS OF 


Patent Finished Insulated 


ELECTRIC WIRES, 


Telephone and Electric Cordage, 
Standard Sizes, 16, 17, and io, stuos’ Gauge ELECTRIC LIGHT WIRE, MAGNET WIRE, 


ADDRESS 5 Patent Rubber-Covered Wire, Office and Annun- 
' so ciator Wire, Lead-Encased Wire, Anti-Induction, 
The Phosphor-Bronze Smelting Co, (limited, ) Aerial and Underground Cables, etc., etc. 
} aiden 
. ACT —PROVIDENCE, R. I. 
612 ARCH ST., PHILADELPHIA, PA. ‘ ee ae om 


dwners - of - the - United - States - Phosphor-Bronze - Patents | New York OQfice—15 Cortlandt Street. 





| ¢@ 

sit Lhespthor- Bionze. 

{wmbdines High Electrical Conductivity and Resist- 
ance to Corrosion with aes and Tenacity. 


Sole Manufacturers of Fhosphor-Bronze in the United States GEO. L. BEETLE, Agent. 





Cuas. M. WILKINS. 
ESTABLISHED 1867. 


PAR TRICK & CARTER, 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


FRANKLIN S. CARTER. E. Warp WILKIN . 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 
No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 





Are now ready for Electric Lighting and 
other purposes. 


Ten Cells will Maintain Two Eight- 
Candle Power Incandescent 
Lamps for 


250 to 300 HOURS 


On one Volta Pavia Solution. 


The Chemical Electric Light and Power Co. 


Have taken quarters at 


109 COURT STREET, 


where Incandescent Lamps, motors, fans, sewing 
machines, etc., run_by Primary Batteries, can be 
seen at all times. Prices on Solutions are now 
Reduced. Send for new circulars to 


WESTERN ELECTRIC CO., New York, 
THE ELECTRICAL SUPPLY CO., Chicago, or 


CHEMICAL ELECTRIC LICHT & POWER CO., 
95 Milk St., Boston, Mass. 


J.H. BUNNELL & CO.. 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, Bells and 
Electrical Supplies. 


The Largest Stock aud Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 


TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 
THE MORRISON 


Gravity Battery 


h THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


The Volta Pavia Battery and Solutions 


















After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrricE oF THE GAMEWELL Frre ALARM TELEGRAPH Co., 
14g Barciay St., New York City. 
New York, August 14th, 1885. 

THe SouTHERN Exectric Co., BALTIMORE, Mp 

tlemen :—We have adopte d the “‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
vany’s service. After thirty years’ experience we unhesitating- 
fy endorse it as the best form of Gr ag | Battery ever devised. 

Yours very truly, J. GAMEWELL. 

General Superintendent Gameweli Police % Fire A ilarm "Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 
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EUGENE F, PHILLIPS, President. 





100 CONDUCTOR 


Telephone Cable. 


FARADA 








New York Office, No. 


AMERICAN 
ELECTRICAL WORKS, 


PROVIDENCE, R. 


Exclusive Manufacturers of the 


Telegraph, Telephone and Electric Light. 
HIGHEST INSULATION AND LOWEST INDUCTIVE CAPACITY 


of Any Cable in the Market. 


W. H. SAWYER. Secretary and Electrician, 





20 CONDUCTOR 
Telegraph Cable 


Y CABLE 





, 
Oo 


ELECTRIC LIGHT CA: 


15 Cortlandt Street. 


GEO. L. BEETLE, Agent. 





The Brevoort Wis, Co, 


MANUFACTURERS OF 


THE ROBERTS 


PERMANGANATE BATTERY. 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is far superior 
to any of the Sal-Ammoniac Cells 
Now in use. 


Electromotive Force, 4.8 Volt; Amperes, 2.5 


When the battery is exhausted all that is neces- 
sary is to supply a new solution ; the battery is 
then as good as new. The zincs will last through 
two rechargings of the battery. Each Cell, with 
a single charge of solution, w li outlast and out- 
work any sal-ammoniac batter: ry. 

PRICE, COMPLETE, - - $1.00. 

Liberal Discount to the trade. Send for Price 
‘| List and Descriptive Circular. Address office, 


j 5 

THE one STATES ELECTRIC co., 
1 Wall Street, New York. 

THE ELECTRIC GAS LIGHTING CO. 9 
= 45 Milk Street, Boston. 

Cc. E. JONES & BRO., 
51 West 4th roy e Cincinnath 0. 
ELECTRICAL SUPPLY éo., 
17 Dey Street, New York. 


ELECTRICAL SUPPLY CO,, 


LICENSED AGENTS FOR THE SALE OF 


Rlectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


iL. BOGART, 











A . 
INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


The Al Open Circuit Battery. 
ce arm 
Electric Mat. and Electric Bells. 


Zylonite Push Buttons BROWN, 


' 106 and 108 Liberty St., New York. 


FACTORY, 
ANSONIA, CONN. 











UNION ELECTRIC CO. | CAS: LiVGS 


1 Ann St., New York. FOR 


BLECTRIG SCARF PIN ‘SMALL DYNAMO, 


For experimental purposes, also 
with battery complete. | Materials ofallkinds 


seoo—mes ta 02) GOODNOW & WIGHTMAN, 




















TANDARD 176 WASHINGTON ST., BOSTON, MASS. 
ELECTRICAL 
INSTRUMENTS. MODEL and g Seni forCircwars. 
“eaten, teceeecs ss, | PXPERIMENTA) °EJoesé tro 
aig CINCINNATI, 0, 
ae te WORK sx SPECIALTY. (Mention this Paper) 
ELECTRIC MFG.Co, 
P. O. Box 60, Trov, N. Y. ALFRED F. MOORE, 
Manufacturer of 
DIRECT READING 2 
AM-METERS, YOLT-METERS, voutau-|[nNSulated Wire, 
for Telephone, Telegraph and Electric Light. 


METERS AND MILL-AM-METERS, 


(A. K. EATON’S PATENT) 


Electrical Instruments of all kinds, 


Manufactured and for sale by 


A. K. EATON, 


53 and 65 HENRY STREET, 
Brooklyn, New York. 


Ce ECURITY 


Mutual Benefit Society 


No. 233 Broadway, New York, 


(Opposite Post Office.) 


ONLY TWELVE ASSESSMENTS 
dave been levied since the Society began business, 
averaging three a year, and making the cost for 
assessments to a man of 35 years, but $3.93 a year 
or each $1,000 of insurance. 


Send for Circulars. Agents Wanted. 


OFFICE, LINE, AND 
Annunciator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 











aa emp & 00, 
kis i= 
—S=IANUFACTORERS, 


Have added a department for the rar of 
Electroliers and other fixtures adaptable to any 
gxetem of Incandescent Electric Lighting, also — 
ation Fixtures for both Gas and Electric L 
Estimates and designs furnished upon a 


ante Wf ' 836 & 838 BROADWAY. 
ee Remunerative employment offered energetic 
and. reliable men inall sections of the United States NEW VORK 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AnD ARC. 


The most 5 portast system of both Incandescent and Are Lighting. _Fntire free- 
dom from hissing and Fell gpa in our Are Lights, and long life and great bril- 


liancy in our Incan Lights. 
Dynamo Ma Machines with perfect automatic regulation, reliable and efficient. 


moderate, Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0,, 


Harttord, Conn. 

















New York Office: 
44 BROADWi 
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babes boo oN LINE, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


he World. References furnished from the most successful ELECTRIC LIGHT PLANTS i a C 
In the World. RetroAL AND HIGHEST AWARD irom FRANELIN INSTITUTE OF PHILA’ Mfd by 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 


JARVIS ENGINEERING CO., 
BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


rT 0 T T 0 ”9 ane THE WARREN P. FREEMAN CO. 











ELECTRICAL SUPPLIES, 
OVER 10,000 IN USE. 106 & 108 LIBERTY sT., N.Y. 


Started Instantly by a Match, 


‘When Stopped all Expense Ceases. 


Works without 
boiler, steain, coal, 
ashes or attend: 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan. | 
tages for running 
eer pong soy | — 

e ‘or Tele 
and Telephone as well as Lighting purposes. ties 


Built in Sizes of 1,2, 4, 7, 10, 16.426 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 


N. E. cor, 33d & Walnut, Phila. « 
“4 Dynamo Machines manufactured by us are the 
Branch Office: 214 Randolph Street, Chicago. mncs sellabte, and require less attention than any 
in the market. 
Our Incandescent and Arc Lights are taking the 


Low est Pri C@S | lead throughout this country, and all work guarap- 


teed satisfactory. 














FOR 


PHILLIP REIS 
BELLS, THE TELEPHONE. 


A biographical sketch, with documentary testi- 
mony, translations of the original papers of the in- 


E. W. HAZAZER, ventor and contemporary publications. 


By Silvanus P. ‘hompson, B. A., D. Sc. 
Svo, Cloth, Price $3.00, Post Paid. 


32 Frankford Street, 
E. & F. N.SPON,35 Murray Street., N.Y. 


NEW YORK. 


= NETO SIGNAL BELLS. 


No Battery Required. 

$4, $6, and upwards, according to style desired. 
Discount on large lots. 

We make a specialty of the manufacture of these bells for 

Telephone Companies, and after an experience of many years 

our —" for the prompt execution of large orders are un- 


equaled 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BAL DLOf. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SPND FOR ITIUSTRATED CATALOGUE 


NEW ENGLAND 
BUTT C0., 


Providence, R.I., 




























MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


WINDERS AND BRAIDERS 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 








ciomie FINE CASTINGS A 
a" SPECIALTY. - 





16x24 DY UBLE BRAIDER. 


HARRIS-CORLISS STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ——oO STEAM EN- 





BUILT. 
ELECTRIC LIGHT COMPANIES TAKE NOTICE They are especially ad- 
apted for all purposes where continuous service at orm speed is required and at the 


minimum of cost of repairs. 
Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25 








New Taneve Bucxeve Automatic Cut-Orr Engines. 


In Use Over 8 


25 to 1,000 H. P. 
wane Engi sarethe bined result of long experience 
off on a vi 
of a details. They are desi ‘an oes c — 
and = ot i or high 
Highest attainable conomy in =n Consumption and 


ppg 
Cut-c off, En nes. 12 to 100 H.P., for drivi namo Machines 
6 aSPKC rar TY.—Dlustrated “Circulars ‘wit various data as 
to whoo a Steam Engine Construction and performance, 
froe by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
(ieo, A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 8. Canal St., Chicago, Ill. 


and 53 Mason Building, Boston, Mass. and ROBINSON & CAREY, St. Paul, Minn. 


THE MATHER DYNAMO- ELECTRIC MACHINE. 
ELECTRO-PLATING. 


No Reversing, No Water, 
No Noise, No Spark. 


SATISFACTION GUARANTEED. 


MANUFACTURED BY 


myy THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 


A. H. EDDY; 


Hartford, Conn. 
SEND FOR CIRCULAR, 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-O0TS, 


GANG SWwitTtCcHeEes, 
















ted ty — <d 




















In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND, 0 


CONDUCTIVITY AND ABSORPTION | PERIMENT a 


juabl: b > — zo tear 2 <n d in Llectric 
Dishing. The oniy table published. Poent on receipt of 25 cts. | WORK oi aeaenan, 0. 
E. JONES & BRO., CINCINNATI, O. aPERIAiTY. (Mention this Paper) 


Household Electric Light Company, 


153 ESSEX STREET, BOSTON, 


Have the only complete system of Electric Lighting for Private Dwellings, 
Oftices, Stores, &c 


Dynamos to order for any special purpose. Electric Motars and Batteries. 


MODEL AND EXPERIMENTAL WORK A SPECIALTY. 
Senda for Circular. 


ELECTRIC LIGHT. SHEPARD'S [-S65_] CELEBRATED 


Screw-Outting Foot Lathe. 
HENRY C.REES, 


CGAP LATHE, $125. 
mR and Power, Lathes, 
23 and 25 South 4th St., Philadelphia, Pa. 
Undertakes the furnishing and erection of 


lis, Saw 
Electric Light Plants of Every System. 
Incandescent Wiring and Repairs to Dynamos and 


Lamps a Specialty. Estimates furnished 
on application. 





Hurdle Removable. 




















lous of outfits for am 
artisans. Address, 


a. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 











—IiIi= = 
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THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these we]l-known systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 
Elec stric Lighting known. 

Among the most prominent installations which this Company has effected in the city and vicinity, 
are the following: 


New York Post Office, St. Denis Hotel Press me 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer — Brooklyn le, Hotel ete, 
Union tee AE Opperman & Muller, Turtle Bay Lotus Club, 
Pennsylvania R. ’R. Ferry, ewe Union Club, 


ftable Bu 
Equitable Building, Union Square Botel, 


Matual Life Insurance Co., ee | 
rooklyn Brides. and others 


Coleman House, New York Ferry Co., 
Hotel Dam, Tribune Building, 


Estimates made by Experts at short notice, on application at the office of the Company. 


THE a CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


a Subterranean and Aerial Cables. 


We ruarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
\\ and to ~~ at fs prions wt which will render importation unnecessary. 
All t' PERCHA insulated cables made in this 
‘elle have been manufactured ut our works. 
All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 


MARES, Supt. HENRY A. REED, Sec’y. 








W. W. 


THE CURT BATTERY. 





Actually the cleanest, most durable and practical, thereby a 
most cconsmicals nd eftectiv re ell in pnd cop weaed Fake “4 -~_ 
enting, fo wd = men erroscs 
moi oH celle a d he fo cae = 


ADDRESS ‘Pom OINCULARs, | 
CURT W. MEYER, 357 Fourth Ave. New York. 


FOR ARC LIGHTING. 


Only Manutastusess using Natural Gas, 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 











BURNHAM 


SELF-OILING 
Automatic Steam 





These carbons are wy of the 
‘RBEsT ATERIALS, 
and with the latest coun machinery, of any 
re equired degree of hardness, and can be 
sed in all makes of Electric Lamps. 
“The regular sizes, 12 inches long, run from 4 inch 


Cataloguessent free by 


Burnham Engine Co, 
YORK, PA. 


to 1 inch diameter, varying by sixteenths. 

Special LENGTHS and SIZES to Order, 
A large and complete stock always on hand. 
The want of a high order of battery plate has 
ong bese felt. Those wishing such would do well 
» use the 











BOULTON PLATES. 
“sped ge is given to the manufacture of ROYCE & MAREAN, 
sizes to or 
Price Lists and full information furnished on DEALERS IN 
application. 


Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON | 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


for the United States. 


BouLTON CARBON WORKS, 


Foot of Wilson A: No. 1408 Penna, Avenue, 
oot of Wilson Avenue _Willard's H 
CLEVELAND, OHIo, |” Wiliard's Hotel, \YASHINCTON, D.C 








STANDARD UNDERGROUND CABLE COM’Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


oun (A BS TESS eee | 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. | 
Mo. 128 Pearl St., New York City. {oa%.¥or..} No. 88 Fourth Ave., Pittsburgh, Pa. 


THE AMERICAN BELL TELEPHONE CO, 


+t 95 MILK STREET, BOSTON, MASS. o* 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 
liable to suit therefor. 





Tuomas S. HaRRIson, oy Kenton WARNE, Boevet ary and Treasurer. 
LFRED *. Moors, Vice-President and General Manage 


Directors: rae... Harrison, Henry C. Gibson, David Brooks, W. F. Resell, Alfred F. Moore, 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0., 


Manufacturers and Contractors for the 


BR O O EFC S&S aes 


Underground, Overhead and Submarine Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPO -ES, 
Operating under patents of David Brooks’ Oil System. D. Brooks, Jr., Anti-Induction Lead Armored 
Yables. 











OFFICE : 200 AND 202 NORTH THIRD STREET - PHILADELPHIA, 
illiam Marshall, MODEL and g_¢i( {orCirwan. 

Wematectrer a Eugcrricat ConDENSERS. XPE RIMENT A C. E.Jones&Bro, 

Corner Gooms Sand ¢ University Balldt Ne ew York. WORK sx SPECIALTY. eT 








Consolidated Electric Light Co., 


Owning and Operating the 


SAWYER- MAN PATENTS. 


PHILADELPHIA OFFICE 










20% Walnut street; 


EXECUTIVE OFFICES: 
Mutual Life Building, | es Gita 
\ NEW YORK. 4 Pearl Street, 
| CHARLES H. BANES, HUGH R. GARDEN 
FA || President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


j, § Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED fer the Thomson - Houston 
System of Are Lighting. 


HOMSON- HOUSTON ELECTRIC CO. 


THE . 
PRINCIPAL OFFICE, 
178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


In all desirable qualities of E.zcraic Ano-Licurs, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


was awarded the First Prize for the dest system of Arc-Lighting, and the dest Are Lamp, at 
the Cincinnati Industrial Exposition of 1883. 


The Thomson-Eiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application. 
THE 


United States Electric Lighting C0. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electro plating. 









WESTON + ARC : LANIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
‘don and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 


iz 
iz 


Perfection « Automatic Regulation. 


Full information with prices and estimates furnished upon application. 
General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 





HLECTRICAL REVIHW. 





[April 17, 1886 

















CHARLES A. CHEEVER, 
President. 


WILLARD L. CANDEE, 


Treasurer. 


re. AN ee 
TRADE MARK, 


THE OKONITE COMPANY, 


MANUFACTURERS OF 


Telephone, Telegraph and Electric Light Wires and Cables for Under- 
ae E Oeeround. Submarine and Aerial Use. 





NEW YORK. 


1s PARK ROW, 


stats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 


Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 

: mostat mailed on receipt of one dollar. 

Ss Territorial rights and Hoences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 





Thermo 


(= a 









ANSONIA BRASS & COPPER 60.. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 
incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc-light dynamo. 
Any number of the lamps can be turned on or off without sSecting the rest. 
Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH, PA. 








DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they eing the most practical and 
durable in the market. 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Mannfacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
relenhone Cable. 120 BROADWAY, NEW YORK, 


as THE BEST I5 THE CHEAPEST. ot) 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. GAYLORDEMcFALL, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 
NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE, 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 


SYSTEM 
COMPRISES: Central Station Lighting. 
Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 





8 Conductor 











t@”~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 


@. W. STOCKLY, President. J. J. TRACY, Vice-Prest. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. W. 4. POSSONS, Asst. Supt. 


THE BRUSH ELECTRIC 00., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 5 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. re 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES«*INCANDESCENT LIGHTING, 




















adapted for use with Swan Incandescent lamps. These machines are automatic ana jo no require the 
use of any switckes or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. . 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient. to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are t? ® most economical 
producers of power and will be largely used by Lighting Companies and others whe e small powers are 


required. 





BELDEN ST., NEAR MASON 
Cleveland, U., U. 8. 


THE BRUSH ELECTRIC CO., 





8S. H. WILLARD, ESTABLISHED 1858, H.C. ADAMS, 
Vice-Pres., Treas. P.c wr comoee 
and Gen. Mgr. . C. = Adt. 


LMes: BOOTH & HA YOEy 
aye MANUFACTURERS OF S Be 


BARE ano INSULATED WIRES 


—— FOR—— 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
For ELECTRIC 


“POREST CITY” Carbons “fire. 
22 Murray St} NEW YORK. {117 Songress’st.,} BOSTON. 


Factories, WATERBURY, CONN. 


BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4no ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODLRATE PRICE. 
OVER 1,700 ENGINES IN USE. 


SELLING AGENTS: 


WAREROOMS, 














JARVIS ENGINEERING CO., 61 Oliver St., Boston. | TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND ENGINEERING CO., St. Louis, Mo. MORTON, REED & CO. Baltimore, Md. ; 

J. F. RANDALL, Warren, Ohio WM, MINNIGERODE, Atlanta, Ga. 

JOUN R. MARKLE, Detroit, Mi A. J. MILLER, Danville, Va. 


ch. 
B. yt MACHINE €0.,925 Market St.,Phil.,Pa. | W. R. BURGESS, Greensboro, N.C. 
A 


VARD, 201 LaSalle St., Chicago, Ill. w.8. JOHNS, Pensacola, Fla. 
T. W. ANDERSON, New Orleans, La. . 8. §. PEQGRAM, Macon, Ga. 

E. P. HAMPSON & CO., 86 Cortlandt St., New York. | J. A. HAUSER, Montgomery, Ala. 
TABLE OF 
CONDUCTIVITY AND ABSORPTION 
OF E, M. F. OF COPPER WIRE. 

Invaluable to all Electricians and persons engaged in Electric 


Lighting. The only tablepublished. Sent on receipt of 25 cts. 
Cc. E. JONES & BRO., CINCINNATI, O. 


= ELECTRIC: = 
ELEATHER BELTING: 
PAZ 


MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching. 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manufactarers and Tanners of Oak Leather Belting 
and Lae Leather, 


47 Ferry Street, New York. 





TRIPLEX INSULATED 


Wire and Rubber Ce, 


UPERIOR QUALITY 
OF INSULATION 


ON ALL OLASSES OF 


alectric W/7ires 
AND CABLES. 











as 











Address, 159 FRONT ST., New York City. 


16 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 





